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SECTI ON 01090

SOURCES FOR REFERENCE PUBLI CATI ONS

PART 1 GENERAL

1

1 REFERENCES

Various publications are referenced in other sections of the specifications

to establish requirements for the work. These references are identified in

each section by docunent nunber, date and title. The docunent nunber used

inthe citation is the nunber assigned by the sponsoring organization, e.g.
ASTM B 564 Ni ckel Alloy Forgings. However, when the sponsoring

organi zati on has not assigned a nunber to a docunent, an identifying nunber

has been assigned for reference purposes.

.2 ORDERI NG | NFORVATI ON

The addresses of the organi zati ons whose publications are referenced in

ot her sections of these specifications are listed below, and if the source
of the publications is different fromthe address of the sponsoring

organi zation, that information is also provided. Docunents listed in the
specifications with nunbers which were not assigned by the sponsoring
organi zati on should be ordered fromthe source by title rather than by
numnber .

ACl | NTERNATI ONAL (ACl)

P. O Box 9094

Farm ngton Hlls, M 48333-9094
Ph: 248-848- 3700

Fax: 248-848-3801

Internet: http://ww. aci-int.org
ACK6/ 99

ACOUSTI CAL SOCI ETY OF AMERI CA (ASA)

500 Sunnysi de Bl vd.
Wyodbury, NY 11797
Ph: 516-576- 2360

Fax: 516-576-2377

emai |l : asa@ip.org
Internet: http://asa.aip.org
ACK6/ 99

AGRI CULTURAL MARKETI NG SERVI CE ( AVbB)

Seed Regul atory and Testing Branch

USDA, AMS, LS Div.

Room 209, Bl dg. 306, BARC- East

Beltsville, MD 20705-2325

Ph:  301-504- 9430

Fax: 301-504-5454 Internet: http://ww. ans. usda. gov/|sg/ls-sd. htm
e-mail: james_p triplitt@isda. gov

ACK6/ 99
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Al' R CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE ( ARI)

4301 North Fairfax Dr., Suite 425
ATTN.  Pubs Dept.

Arlington, VA 22203

Ph: 703-524-8800

Fax: 703-528-3816

E-mail: ari@ri.org
Internet: www. ari.org
ACK6/ 99

Al R CONDI TI ONI NG CONTRACTORS OF ANMERI CA ( ACCA)

1712 New Hanpshire Avenue, NW
Washi ngton, DC 20009

Ph:  202-483-9370

FAX: 202-232-8545

ACK6/ 99

Al R DI FFUSI ON COUNCI L ( ADC)

104 So. M chigan Ave., No. 1500
Chi cago, IL 60603

Ph: 312-201-0101

Fax: 312-201-0214

Al R MOVEMENT AND CONTROL ASSQOCI ATI ON ( AMCA)

30 W University Dr.

Arlington Heights, IL 60004-1893
Ph:  847-394- 0150

Fax: 847-253-0088

ACK6/ 99

ALUM NUM ASSCCI ATI ON ( AA)

900 19th Street N W

Washi ngton, DC 20006

Ph:  202-862-5700

Fax: 202-862-5164

ACK6/ 99

Internet: www. al um numorg

AVERI CAN ARCHI TECTURAL MANUFACTURERS ASSOCI ATI ON ( AAVA)

1827 Wal den Ofc. Sq.

Suite 104

Schaunburg, IL 60173-4268
Ph:  847-303-5664

Fax: 847-303-5774
Internet: ww. aananet.org
ACK6/ 99

AVERI CAN ASSOCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

444 N. Capital St., NW Suite 249

SECTI ON 01090 Page 3
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Washi ngton, DC 20001

Ph:  800-231-3475 202- 624- 5800

Fax: 800-525-5562 202-624-5806

Internet: www aashto.org

NOTE:  AASHTO docunents with nunbers beginning with Mor T are
avail able only in Standard Specifications for Transportation
Material s and Met hods of Sanpling and Testing, 1998 @289. 00\ X
ACK6/ 99

AVERI CAN ASSQOCI ATI ON OF TEXTILE CHEM STS AND COLCRI STS ( AATCC)

P.O Box 12215

1 Davis Drive

Research Triangle Park, NC 27709-2215
Ph: 919-549-8141

Fax: 919-549-8933

ACK6/ 99

AVERI CAN BEARI NG MANUFACTURERS ASSOCI ATI ON ( AFBMVA)

1200 19th Street, NW Suite 300
Washi ngton, DC 20036-2422

Ph:  202-429-5155

Fax: 202-828-6042

ACK6/ 99

AVERI CAN BO LER MANUFACTURERS ASSOCI ATI ON ( ABMR)

1200 19th Street, NW Suite 300, Washi ngt on, DC 20036
Ph: 202-429-5155 Fax: 202-828-6042
ACK6/ 99

AVERI CAN CONCRETE Pl PE ASSOCI ATI ON ( ACPA)

222 West Las Colinas Blvd., Suite 641
Irving, TX 75039-5423

Ph: 972-506-7216

Fax: 972-506- 7682

Internet: http://ww.concrete-pipe.org
e-mail: info@oncrete-pipe.org

ACK6/ 99

AVERI CAN CONFERENCE OF GOVERNVENTAL | NDUSTRI AL HYQ ENI STS (ACGA H)

1330 Kenper Meadow Dr.
Suite 600

G ncinnati, OH 45240
Ph: 513-742-2020

Fax: 513-742-3355
Internet: www acgih.org
E-mail: pubs@cgih. org
ACK6/ 99

AVERI CAN FOREST & PAPER ASSCCI ATI ON ( AF&PA)
Aneri can Wod Counci |
ATTN:  Publications Dept.

1111 Nineteenth St. NW Suite 800
Washi ngton, DC 20036

SECTI ON 01090 Page 4



Ph:  800-294- 2372

Fax: 202-463-2785

Internet: http://ww. af andpa.org
Order From  Anerican Wod Counci |
P. O Box 5364

Madi son, W 53705-5364

Ph:  800-890- 7732

Fax: 608-231-2152

ACK6/ 99

AVERI CAN GAS ASSOCI ATI ON (AGA)
Order from AGA Distribution Center

400 N. Capitol St. NW
Washi ngton, D.C. 20001
Ph:  202-824- 7000

Fax: 202-824-7115
ACK6/ 99

AVERI CAN GAL ASSOCI ATl ON BABORATORI ES ( AGAL)

Addr ess
Ph:

Fax:

I nternet:

AVERI CAN GEAR MANUFACTURERS ASSCCI ATI ON ( AGWA)

1500 King St., Suite 201
Al exandria, VA 22314-2730
Ph: 703-684-0211

Fax: 703-684-0242

ACK6/ 99

AVERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON (Al SC)

One East Wacker Dr., Suite 3100
Chi cago, IL 60601-2001

Ph:  312-670- 2400

Publ i cati ons: 800-644-2400

Fax: 312-670-5403

Internet: http://ww. ai scweb. com
ACK6/ 99

AVERI CAN | NSTI TUTE OF TI MBER CONSTRUCTI ON (Al TC)

7012 So. Revere Parkway, Suite 140
Engl ewood, CO 80112

Ph:  303-792- 9559

Fax: 303-792- 0669

ACK6/ 99

AVERI CAN | RON AND STEEL | NSTI TUTE (Al SI)
ATTN:  Publication Oders
P. 0. Box 4321

Chestertown, MD 21690
Ph: 800-277-3850
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Fax: 410-810-0910
ACK6/ 99

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

11 West 42nd St

New York, NY 10036

Ph:  212-642-4900

Fax: 212-398-0023

Internet: www. ansi. org/

Not e: Documents beginning with the letter "S" can be ordered from
Acoustical Society of Anerica
P. O Box 1020

Swei ckl ey, PA 15143-9998

Ph:  412-741-1979

Fax: 412-741-0609

I nternet:

ACK6/ 99

AVERI CAN NURSERY AND LANDSCAPE ASSOCI ATI ON ( ANLA)

1250 | St., NW Suite 500
Washi ngton, DC 20005

Ph: 202-789-5980 Ext 3019
FAX: 202-789-1893

ACK6/ 99

AVERI CAN PETROLEUM | NSTI TUTE ( API)

1220 L St., NwW

Washi ngt on, DC 20005-4070
Ph:  202-682-8000

Fax: 202-962-4776

Internet: http://ww. api.org
ACK6/ 99

AMERI CAN RAI LWAY ENG NEERI NG & MAI NTENANCE- OF- WAY ASSOCI ATl ON
( AREMR)

8201 Corporate Dr., Suite 1125
Landover, NMD 20785

Ph:  301-459- 3200

Fax: 301-459-8077

ACK6/ 99

AVERI CAN SOCI ETY FOR NONDESTRUCTI VE TESTI NG ( ASNT)

1711 Arlingate Lane

P.O Box 28518

Col umbus, OH 43228-0518
Ph:  800-222-2768

Fax: 614-274-6899

ACK6/ 99

AVERI CAN SOCI ETY FOR QUALITY (ASQ
611 East W sconscin Ave.

P. 0. Box 3005
M | waukee, W 53201-3005
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Ph:  800-248-1946

Fax: 414-272-1734

Internet: http://ww.asq.org
ACK6/ 99

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

100 Barr Harbor Drive

West Conshohocken, PA 19428-2959

Ph: 610-832-9585

Fax: 610-832- 9555

Internet: ww. astmorg

NOTE: The annual ASTM Book of Standards (66 Vol) is

avai |l abl e for $3500.00. Prices of individual standards vary.
ACK6/ 99

AVERI CAN SOCI ETY OF ClVIL ENG NEERS ( ASCE)

1801 Al exander Bell Drive
Reston, VA 20190-4400

Ph:  703-295- 6300

Fax: 703-295-6222

Internet: ww. pubs.asce.org
e-mail: marketi ng@sce. org
ACK6/ 99

AVERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

1791 Tullie Cr., NE

Atlanta, GA 30329

Ph:  800-527-4723 or 404-636-8400
Fax: 404-321-5478

Internet: http://ww.ashrae.org
ACK6/ 99

AVERI CAN SOCI ETY OF SANI TARY ENG NEERI NG FOR PLUVBI NG AND SANI TARY
RESEARCH ( ASSE)

28901 denmens Rd, Ste 100
West | ake, OH 44145

Ph:  440-835- 3040

Fax: 440-835-3488

E-nmail: asse@ x.netcomcom
ACK6/ 99

AVERI CAN WATER WORKS ASSOCI ATI ON( AWMA)

6666 West Quincy
Denver, CO 80235

Ph:  800-926- 7337

Fax: 303-795-2114
Internet: ww. awwa. org
ACK6/ 99

AVERI CAN VEELDI NG SOCI ETY ( AWS)

550 N. W LeJeune Road
Mam, FL 33126

SECTI ON 01090 Page 7
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Ph:  800-443-9353

Fax: 305-443- 7559

Internet: http://ww. amwel d. org
ACK6/ 99

AVERI CAN WOCOD- PRESERVERS' ASSCOCI ATl ON ( AWPA)

3246 Fall Creek Hi ghway, Suite 1900

G andbury, TX 76049-7979

Ph:  817-326- 6300

Fax: 817-326-6306

NOTE: AWPA Book of Standards is published yearly @75.00;

i ndi vi dual standards nmay be ordered separately for $12.00 to
$28. 00 each.

ACK6/ 99

APA - THE ENGQ NEERED WOCD ASSOCI ATl ON ( APA)

2130 Barrett Park Dr., Suite 102

Kennesaw, GA 30144-3681

Ph:  770-427-9371

Fax: 770-423-1703

Internet: ww. apawood. org

Note: Prices are available only by calling APA
ACK6/ 99

ARCHI TECTURAL WOODWORK | NSTI TUTE ( AW)

1952 I saac Newton Square \West
Reston, VA 20190

Ph:  703-733-0600

Fax: 703-733-0584

Internet: www awi net.org
ACK6/ 99

ARMY ENVI RONMENTAL CENTER ( AEC)

(Add Address, Tel ephone)

ARMY PAMPHLET ( DAPAM
(Add Address, Tel ephone)
ASBESTOS CEMENT Pl PE PRODUCERS ASSOCI ATI ON ( ACPPA)

1745 Jefferson Davis H ghway, Suite 406
Arlington, VA 22202

Ph: 703-412-1153

Fax: 703-412-1152

ACK6/ 99

ASME | NTERNATI ONAL ( ASME)

Three Park Avenue

New Yor k, NY 10016-5990
Ph:  212-591-7722

Fax: 212-591-7674
Internet: ww. asne.org

SECTI ON 01090 Page 8
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ACK6/ 99
ASPHALT | NSTI TUTE (Al')

Research Park Dr.

P. O Box 14052

Lexi ngton, KY 40512-4052

Ph:  606-288- 4960

Fax: 606-288-4999

Internet: www. asphaltinstitute.org
e-mail: asphalti @sphaltinstitute.org
ACK6/ 99

ASSCCI ATED Al R BALANCE COUNCI L ( AABC)

1518 K St., NW Suite 503
Washi ngt on, DC 20005

Ph:  202-737-0202

Fax: 202-638-4833

ACK6/ 99

ASSCCI ATI ON FOR THE ADVANCEMENT OF MEDI CAL | NSTRUVENTATI ON ( AAM )

3330 Washington Blvd., Suite 400
Arlington, VA 22201-4598

Ph:  703-525-4890

Fax: 703-276-0793

Internet: www aam.org

ACK6/ 99

ASSCCI ATI ON OF EDI SON | LLUM NATI NG COVPANI ES ( AEI C)

600 No. 18th St.

P. O Box 2641

Bi rm ngham AL 35291-0992

Ph:  205-257-2530

Fax: 205-257-2540

Internet: http://ww. aeic.org/index. htm
E-Mail: veazey-white@pc.com

ACK6/ 99

ASSCCI ATI ON OF HOVE APPLI ANCE MANUFACTURERS ( AHAM

20 No. Wacker Dr., Suite 1231
Chi cago, IL 60606

Ph:  312-984-5800

Fax: 312-984-5823

Internet: http://ww.aham org
ACK6/ 99

ASSOCI ATI ON OF | RON AND STEEL ENG NEERS ( Al SE)
Three Gateway Center, Suite 1900

Pittsburg, PA 15222-1004

Ph: 412-281-6323

ACK6/ 99

Bl FMA | NTERNATI ONAL ( BI FMA)

SECTI ON 01090 Page 9



2680 Horizon Drive SE, Suite A-1
Grand Rapids, M 49546- 7500

Ph: 616-285-3963

Fax: 616-285-3765

Internet: www. bifnma. com

E-mail: emil @i fnma. com

ACK6/ 99

Bl OCYCLE, JOURNAL OF WASTE RECYCLI NG
BRI CK | NSTI TUTE OF AVERI CA (Bl A)

11490 Commerce Park Dr., Suite 308
Reston, VA 22091
Ph: 703-620-0010
Fax: 703-620-3928

BU LDERS HARDWARE MANUFACTURERS ASSOCI ATl ON ( BHVA)

355 Lexington Ave. New York, NY 10017-6603
Ph: 212-297-2100

Fax: 212-370-9047

Internet: www. buil der shar dwar e. com

ACK6/ 99

BU LDl NG OFFI Cl ALS & CCDE ADM NI STRATORS | NTERNATI ONAL ( BOCA)

4051 W Fl ossnoor Rd.

Country Club Hills, IL 60478
Ph: 708-799- 2300

Fax: 708-799-4981

E-mail: boca@ecnet.com
ACK6/ 99

BUREAU OF RECLANMATI ON ( BOR)

Dept. of the Interior

P. O Box 25007

Denver, CO 80225

Ph:  303-236-0305, ext. 457

O der from

Nati onal Technical Information
Services (NTIS)

5285 Port Royal Rd.
Springfield, VA 22161

Ph:  703-605-6000

Fax: 703-605- 6900

Internet: http://ww. fedworl d.gov/ntis/ntishone. htn
ACK6/ 99

CALI FORNI A DEPARTMENT OF TRANSPORTATI ON ( CDT)

Publication Distribution Unit

1900 Royal Caks Dr.

Sacranmento, CA 95815

Ph:  916-445- 3520 or 916-227-7000 (CA Transportation Lab)
Fax: 916-324-8997

ACK6/ 99

SECTI ON 01090 Page 10



CALI FORNI A REDWDOD ASSOCI ATI ON ( CRA)

405 Enfrente Ave., Suite 200
Novat o, CA 94949

Ph: 415-382-0662

Fax: 415-382-8531

ACK6/ 99

CARPET AND RUG | NSTI TUTE (CRI)

310 Hol i day Ave.

P. O Box 2048

Dal ton, GA 30722-2048

Ph:  706-278- 0232

Fax: 706-278-8835
Internet: carpet-rug.com
ACK6/ 99

CAST IRON SO L PIPE I NSTI TUTE (ClI SPI)

5959 Shallowford Rd., Suite 419
Chattanooga, TN 37421

Ph:  423-892-0137

Fax: 423-892-0817

ACK6/ 99

CEI LI NGS & | NTERI CR SYSTEMS CONSTRUCTI ON ASSOCI ATI ON ( Cl SCA)

1500 Lincoln H ghway, Suite 202
St. Charles, IL 60174

Ph:  708-584-1919

Fax: 708-584-2003

ACK6/ 99

CHLORI NE | NSTI TUTE (Ql)

2001 L st., NwW

Washi ngton, DC 20036
Ph:  202-775-2790

Fax: 202-223-7225
ACK6/ 99

CCODE OF FEDERAL REGULATI ONS ( CFR)

O der from

Government Printing Ofice

Washi ngton, DC 20402

Ph: 202-512-1800

Fax: 202-275-7703

Internet: http://ww.pls.com 8001/ his/cfr.htn
ACK6/ 99

COMVERCI AL | TEM DESCRI PTI ONS ( ClI D)

Order from

Ceneral Services Adm nistration

Federal Supply Service Bureau

470 E L' Enfant Plaza, S.W, Suite 8100
Washi ngt on, DC 20407

SECTI ON 01090 Page 11



Ph: 202-619-8925
Internet: http://pub.fss.gsa.gov/hl-pub.htm
ACK6/ 99

COVPRESSED GAS ASSCCI ATI ON ( CGA)

1725 Jefferson Davis Hi ghway, Suite 1004
Arlington, VA 22202-4102

Ph: 703-412- 0900

Fax: 703-412-0128

I nternet: www. cganet.com

e-mail: Custoner_Servi ce@ganet.com
ACK6/ 99

CONCRETE REI NFORCI NG STEEL | NSTI TUTE (CRSI)

933 No. Plum Grove Rd.
Schaunburg, IL 60173-4758

Ph: 847-517-1200

Fax: 847-517-1206

Internet: http://ww.crsi.org
ACK6/ 99

CONSUMER PRODUCT SAFETY COWM SSI ON ( CPSC)

Washi ngton, DC 20207
Ph:  301-504- 0580
ACK6/ 99

CONVEYOR EQUI PMENT NMANUFACTURERS ASSOCI ATI ON ( CEMA)

9384- D For estwod Lane
Manassas, VA 22110
Ph: 703-330-7079

Fax: 703-330-7984
ACK6/ 99

COOLI NG TOAER | NSTI TUTE (CTI)

530 Wells Fargo Dr., Suite 218, Houston, TX 77090
Ph:  281-583- 4087

Fax: 281-537-1721

ACK6/ 99

COPPER DEVELOPMENT ASSOCI ATI ON ( CDA)

260 Madi son Ave.

New York, NY 10016

Ph: 212-251-7200

Fax: 212-251-7234

E-mail: http://ww. copper.org
ACK6/ 99

CORPS OF ENG NEERS ( COE)
O der from
U S. Arny Engi neer Waterways Experinment Station

ATTN:  Techni cal Report Distribution Section, Services
Branch, TIC

SECTI ON 01090 Page 12
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3909 Halls Ferry Rd.

Vi cksburg, M5 39180-6199

Ph: 601-634- 2571

Fax: 601-634-2506

NOTE: COE Handbook for Concrete and Cenment (Documents w prefix
CRD-C) (1949-present; 2 Vol) free to Governnment offices; $10.00
plus $8.00 per yr for 4 qtrly supplenents to others). [Individual
docunents, single copies free. Oder from address above.

ACK6/ 99

CORPS OF ENG NEERS ( CEHNC)
Avai | abl e on TECH NFO web page nai nt ai ned by:

U S. Arny Engi neer Corps of Engineers
Engi neeri ng and Support Center

P. O Box 1600

ATTN:  CEHNC- ED- ES

Ph: 256- 895- 1821

Fax: 256- 895- 1767

TECH NFO http://ww. hnd. usace. arny. ni | /techi nfo/index. htm
COUNCI L OF AMERI CAN BUI LDI NG OFFI CI ALS (CABO)

5203 Leesburg Pi ke, Suite 708
Falls Church, VA 22041

Ph: 703- 931- 4533

Fax: 703-379-1546

ACK6/ 99

DEPARTMENT OF AGRI CULTURE ( USDA)

14TH STREET & | NDEPENDENCE AVE. S. W
WASH NGTON, D.C. 20250

Ph: (202) 720-2791

Publ i cati ons: 301-344-2340

ACK6/ 99

DEPARTMENT OF COWMERCE ( DOC)

Order From

Nati onal Technical Infornmation Service
5285 Port Royal Road

Springfield, VA 22161

Ph: 703-605- 6000

Fax: 703-605-6900

Internet: http://ww.ntis.gov

ACK6/ 99

DEPARTMENT OF DEFENSE ( DOD)

Order from

Nati onal Technical Infornmation Service
5285 Port Royal Road

Springfield, VA 22161

Ph: 703-487-4650

FAX: 703-321-8547

ACK6/ 99

SECTI ON 01090 Page 13



DEPARTMENT OF HOUSI NG AND URBAN DEVELOPMENT ( HUD)

O der from

HUD User

P. O Box 6091

Rockville, MD 20850

Ph:  800-245- 2691

e-mail: Huduser @spensys. com
ACK6/ 99

DEPARTMENT OF STATE ( SD)

ATTN: DS/ PSP/ SEP

SA- 6, Room 804

Washi ngt on, DC 20522- 0602
Ph:  703-875- 6537

ACK6/ 99

DOCR AND ACCESS SYSTEM MANUFACTURERS ASSOCI ATl ON ( DASMA)

1300 Summer Avenue

C evel and, OH 44115-2851

Ph: 216-241-7333

Fax: 216-241-0105

Internet: www. taol.con dasma
e-mai |l : dasma@aol . com

ACK6/ 99

DOCR AND HARDWARE | NSTI TUTE ( DHI )

14170 Newbr ook Dr.
Chantilly, VA 20151-2232
Ph:  703-222-2010

Fax: 703-222-2410
Internet: www dhi.org
E-mail: techdept @hi.org
ACK6/ 99

DUCTI LE 1 RON PI PE RESEARCH ASSCCI ATI ON ( DI PRA)

245 Riverchase Parkway East, Suite O
Bi rm ngham AL 35244

Ph:  205-402-8700

Fax: 205-402-8730

Internet: www dipra.org

E-mail: info@lipra.org

ACK6/ 99

El FS | NDUSTRY MEMBERS ASSOCI ATI ON ( El MA)

402 No. 4th St., Suite 102
Yaki ma, WA 98901-2470

Ph:
Fax: 509-457-0169
ACK6/ 99

ELECTRONI C | NDUSTRI ES ASSCOCI ATI ON ( El A)

2500 W son Bl vd.

SECTI ON 01090 Page 14



Arlington, VA 22201-3834
Ph:  703-907- 7500

Fax: 703-907-7501
Internet: www eia.org
ACK6/ 99

ENG NEERI NG MANUALS (EM
USACE Publ i cati ons Depot

Attn: CEIMSP-D
2803 52nd Avenue

Hyattsville, MD 20781-1102

Ph: 301-394-0081
ACK6/ 99

ENG NEERI NG PAMPHLETS ( EP)
USACE Publ i cati ons Depot

Attn: CEIMSP-D
2803 52nd Avenue

Hyattsville, MD 20781-1102

Ph:  301-394- 0081
ACK6/ 99

ENG NEERI NG REGULATI ONS ( ER)

USACE Publ i cati ons Depot

Attn: CEIM SP-D 2803 52nd Avenue
Hyattsville, MD 20781-1102

Ph:  301-394-0081
ACK6/ 99

ENG NEERI NG GENERATI NG SYSTEMS ASSCCI ATI ON ( EGSA)

Ph: 561-750- 5575

http://ww. esga. or g/ st dabout . ht m

ENVI RONMENTAL PROTECTI ON AGENCY ( EPA)

Public Informati on Center
401 M St., SW

Washi ngton, DC 20460

Ph: 800-490-9198

FAX: 202-260-6257

Internet: http://ww. epa. gov
NOTE: Some documents are available only from
I nformati on Services (NTIS)

5285 Port Royal Rd.
Springfield, VA 22161
Ph:  800-553- 6847

Fax: 703-321-8547

Internet: http://ww. fedworl d.gov/ntis/ntishone. htmn

ACK6/ 99

EXPANSI ON JO NT MANUFACTURERS ASSOCI ATI ON ( EIMA)

25 No. Broadway
Tarrytown, NY 10591
Ph:  914-332-0040

SECTI ON 01090 Page 15
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ACK6/ 99

FACTORY MUTUAL ENG NEERI NG AND RESEARCH (FM

1151 Bost on- Provi dence Tur npi ke

P. O Box 9102

Norwood, MA 02062-9102

Ph: 617-255-4681

Fax: 617-255-4359

Internet: http://ww.factorynutual.com
ACK6/ 99

FEDERAL AVI ATI ON ADM NI STRATI ON ( FAA)

Order from

Superi nt endant of Docunents

U S CGovernment Printing Ofice
Washi ngt on, DC 20402

Ph: 202-512-1800

Fax: 202-512-1356

For free docunents, order from
Federal Aviation Adm nistration
Dept. of Transportation

ATTN:  CGeneral Services Section M 45
400 Seventh St., SW

Washi ngton, DC 20590-0001

Ph: 202-619-8925

Fax: 202-619-8978

Internet: ww. faa.gov

ACK6/ 99

FEDERAL HI GHWAY ADM NI STRATI ON ( FHWA)

Ofice of H ghway Safety (HHS-31)
400 Seventh St., SW

Washi ngton, DC 20590-0001
Ph: 202-366- 0411

Fax: 202-366-2249

O der from

Government Printing Ofice
Superi nt endent of Docunents
Washi ngton, DC 20402

Ph:  202-783-3238

ACK6/ 99

FEDERAL SPECI FI CATI ONS ( FS)

Order from

Ceneral Services Adm nistration
Federal Supply Service Bureau

470 L' Enfant Plaza, S.W

Washi ngton, DC 20407

Ph: 202-619- 8925

Fax: 202-619-8978

Internet: http://pub.fss.gsa.gov/
ACK6/ 99

FEDERAL STANDARDS ( FED- STD)

SECTI ON 01090 Page 16

PADS



Order from

Ceneral Services Adm nistration
Federal Supply Service Bureau

470 E L' Enfant Pl aza, S. W
Washi ngt on, DC 20407

Ph: 202-619-8925

Fax: 202-619-8978

Internet: http://pub.fss.gsa.gov/
ACK6/ 99

FORESTRY SUPPLI ERS ( FSUP)

205 West Rankin St.

Jackson, M5 39201

Ph:  800-647-5368

Fax: 800-543-4203

Internet: www. forestry-suppliers.com
ACK6/ 99

FOUNDATI ON FOR CROSS- CONNECTI ON CONTRCL AND HYDRAULI C RESEARCH
( FCCCHR)

usc

KAP- 200 University Park MC 2531
Los Angeles, CA 90089-2531

Ph:  213-740-2032

Fax: 213-740-8399

ACK6/ 99

GEOLOG CAL SOCI ETY OF AMERI CA (GSA)

P. 0. Box 9140

Boul der, CO 80301
Ph: 800-472-1988
Fax: 303-447-1133
ACK6/ 99

GECSYNTHETI C I NSTI TUTE (GSI)

475 Kedron Ave.

Fol som PA 19033-1208
Ph: 610-522-8440

Fax: 610-522-8441
ACK6/ 99

GERMANY | NSTI TUTE FOR STANDARDI ZATI ON (DI N)
Order froma United States publications service.
GLASS ASSOCI ATI ON OF NORTH AMERI CA ( GANA)

3310 S.W Harrison St.

Topeka, KS 66611-2279

Ph: 913-266- 7013

Fax: 913-266-0272

I nt er net : www. cssi nfo. com i nf o/ gana. ht m

ACK6/ 99

GRETAG MACBETH (GM)

SECTI ON 01090 Page 17
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Munsel | Depart ment

ATTN.  Custoner Service

617 Little Britain Road

New W ndsor, NY 12553-6184

Ph: 800-662-2384 or 914-566-7660, Ext 347

Fax: 914-561- 0267

Internet: http://ww. nmunsell.conf nunsel 5. htm
ACK6/ 99

GYPSUM ASSCCI ATI ON (GA)

810 First St. NE, Suite 510
Washi ngt on, DC 20002

Ph:  202-289-5440

Fax: 202-289-3707

ACK6/ 99

HARDWOCD PLYWDCD & VENEER ASSOCI ATI ON ( HPVA)

1825 M chael Faraday Dr.
P.O Box 2789

Reston, VA 22090-2789
Ph:  202-435-2900

Fax: 703-435-2537
ACK6/ 99

HEAT EXCHANGE | NSTI TUTE ( HEl)

1300 Sumer Ave

C evel and, OH 44115-9830
Ph: 216-241-7333

Fax: 216-241-0105

ACK6/ 99

H P. WH TE LABCRATCRY ( HPW

3114 Scar boro Rd.
Street, MD 21154
Ph: 410-838- 6550
ACK6/ 99

HYDRAULI C | NSTI TUTE (H)

9 Sylvan Way, Suite 180

Par si ppany, NJ 07054- 3802

Ph: 888-786-7744 or 973-267-9700
Fax: 973-267-9053

ACK6/ 99

HYDRONI CS | NSTI TUTE DI VI SI ON OF GANVA (HYI1)

35 Russo Pl .

P.O Box 218

Berkel ey Heights, NJ 07922-0218
Ph:  908-464- 8200

Fax: 908-464-7818

Internet: www. gananet.org

ACK6/ 99

SECTI ON 01090 Page 18
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| BM CORPCRATI ON (1 BM

Publ i cati ons

P. 0. Box 29570

Ral ei gh, NC 27626-0570

Ph: 800-879-2755, Option 1
Fax: 800-445-9269

Internet: www. i bm nk.ibm com
ACK6/ 99

I LLUM NATI NG ENG NEERI NG SOCI ETY OF NORTH AMERI CA (| ESNA)

120 vall st., 17th Fl oor
New York, NY 10005-4001
Ph:  212-248-5000

Fax: 212-248-5017
Internet: ww. iesna.org
ACK6/ 99

| NDUSTRI AL FASTENERS | NSTI TUTE (1 FI)

1717 East 9th St., Suite 1105

G evel and, OH 44114-2879

Ph: 216-241-1482

Fax: 216-241-5901

Internet: http://ww.industrial-fasteners.org
e-mai |l : indfast@uol.com

ACK6/ 99

| NSECT SCREENI NG WEAVERS ASSOCI ATI ON (1 SWA)

P.O Box 1018
Gssining, NY 10562
Ph: 914-962-9052
Fax: 914-923-3031
ACK6/ 99

I NSTI TUTE FOR | NTERCONNECTI NG AND PACKAGQ NG ELECTRONI C Cl RCUI TS
(1PC

2215 Sanders Rd.

Nort hbrook, IL 60062-6135
Ph:  847-509-9700

Fax: 847-509-9798

Internet: www. ipc.org
e-mail: orderipc@pc.org
ACK6/ 99

I NSTI TUTE OF CLEAN Al R COVPANI ES (|1 CAC)

1660 L St., NW Suite 1100
Washi ngton, DC 20036-5603
Ph: 202-457-0911
Fax: 202-331-1388

E-mail: sjenkins@cac.com
Internet: icac.com
ACK6/ 99

SECTI ON 01090 Page 19
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I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

445 Hoes Ln, P. O Box 1331

Pi scat away, NJ 08855-1331

Ph:  732-981- 0060 OR 800-701- 4333

Fax: 732-981-9667

Internet: http//ww. standards.ieee.org
E-mail: custoner.service@eee.org

ACK6/ 99

I NSTI TUTE OF ENVI RONMENTAL SCI ENCES AND TECHNOLOGY (| EST)

940 East Northwest Hi ghway
Mount Prospect, IL 60056
Ph:  847-255-1561

Fax: 847-255-1699

ACK6/ 99

| NSULATED CABLE ENG NEERS ASSOCI ATI ON (| CEA)

P. O Box 440

Sout h Yarnmouth, MA 02664

Ph:  508-394- 4424

Fax: 508-394-1194

E-mail: www electricnet.com orgs/insucbl.htm
ACK6/ 99

| NTERNATI ONAL APPROVAL SERVI CES (1 AS)

8501 East Pl easant Valley Rd.

Cl evel and, OH 44131

Ph:  216-524-4990

Fax: 216-642-3463

Internet: www. iasapprovals.org
ACK6/ 99

| NTERNATI ONAL ASSOCI ATI ON OF PLUVBI NG AND MECHANI CAL OFFI Cl ALS
(1 APMD)

20001 Wl nut Dr., So.

Wal nut, CA 91789-2825

Ph:  909-595- 8449

Fax: 909-594- 3690

Fax for Stds: 909-594-5265
Internet: www. iapno.org
ACK6/ 99

| NTERNATI ONAL CONFERENCE OF BUI LDI NG OFFI Cl ALS (I CBO
5360 Workman M || Rd.

Wiittier, CA 90601-2298

Ph: 310-699-0541

Fax: 310-692-3853

ACK6/ 99

| NTERNATI ONAL ELECTROTECHNI CAL COWM SSI ON (| EC)

3, rue de Varenbe, Case Postale 131

CH 1211 Geneva 20, Switzerl and

SECTI ON 01090 Page 20



Ph: 41-22-919-0211

Fax: 41-22-919-0300
Internet: http://ww.iec.ch
e-mail: custserv@ec.ch
ACK6/ 99

| NTERNATI ONAL | NSTI TUTE OF AMMONI A REFRI GERATI ON (I | AR)

1200 Nineteenth St., NW Suite 300
Washi ngt on, DC 20036-2912

Ph: 202-857-1110

Fax: 202-223-4579

ACK6/ 99

| NTERNATI ONAL MUNI CI PAL SI GNAL ASSOCI ATI ON (| MBA)

165 East Union St. P.O. Box 539
Newar k, NY 14513

Ph: 315-331-2182

Fax: 315-331-8505

ACK6/ 99

| NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON (1 SO

1, rue de Varenbe'
Case Postal e 56

CH 1211 Geneve 20
Swit zerl and

Internet: www. iso.ch

| NTERNATI ONAL SLURRY SURFACI NG ASSOCI ATI ON (| SSA)

1200 Nineteenth St., NW Suite 300

Washi ngton, DC 20036-2401

Ph: 202-857-1160

Fax: 202-223-4579

Internet: http://ww.rochester.edu/issal/
ACK6/ 99

| NTERNATI ONAL TELECOVMUNI CATI ON UNI ON (| TU)

Order from

U S. Dept of Conmerce

Nati onal Technical Information Service
585 Port Royal Road.

Springfield, VA 22161

Ph:  703-487- 4660

FAX:  703-321- 8547

For documents not avail from Dept of Conmerce:
E-Mail: sales@tu.ch

Fax: 41.22.730.5194

ACK6/ 99

| RON & STEEL SOCI ETY (| SS)
186 Thornhill Rd
Warrendal e, PA 15086- 7528

Ph: 724-776-1353 Ext 1
Fax: 724-776-0430

SECTI ON 01090 Page 21



E-Mail: custserv @issource.org
Internet: www. issourse.org
ACK6/ 99

| SA (1 SA)

67 Al exander Drive

P.O Box 12277

Research Triangle Park, NC 27709
Ph: 919-549-8411

Fax: 919-549-8288

e-mail: |SA@sa.org
Internet: http://ww.isa.org
ACK6/ 99

KI TCHEN CABI NET MANUFACTURERS ASSOCI ATl ON ( KCVR)

1899 Preston Wiite Dr.
Reston, VA 20191-5435
Ph:  703-264- 1690

Fax: 703-620- 6530
Internet: www. kcma.org
ACK6/ 99

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MBS)

127 Park St., NE

Vi enna, VA 22180-4602

Ph: 703-281-6613

Fax: 703-281-6671

Internet: //cssinfo.conlinfo/nss/htm
ACK6/ 99

MAPLE FLOORI NG MANUFACTURERS ASSOCI ATI ON ( MFMR)

60 Revere Dr., Suite 500

Nort hbrook, IL 60062

Ph: 847-480-9138

Fax: 847-480-9282

e-mail: nfrma@rapl ef | oor. com
ACK6/ 99

MARBLE | NSTI TUTE OF AMERI CA (M A)

33505 State St.

Farm ngton, M 48335
Ph:  810-476- 5558

Fax: 810-476-1630
ACK6/ 99

MATERI AL HANDLI NG | NDUSTRY ( IVH)

8720 Red OGak Blvd., Suite 201
Charl otte, NC 28217-3992

Ph: 800-345-1815 or 704-676-1190
Fax: 704-676-1199

ACK6/ 99

SECTI ON 01090 Page 22
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VETAL BUI LDI NG MANUFACTURERS ASSOCI ATI ON ( MBMR)

1300 Sumer Ave.

C evel and, OH 44115-2851
Ph: 216-241-7333

Fax: 216-241-0105

ACK6/ 99

M DWEST | NSULATI ON CONTRACTORS ASSCCI ATI ON (M CA)

2017 So. 139th Cir.
Omaha, NE 68144
Ph:  402-342- 3463
Fax: 402-330-9702
ACK6/ 99

M LI TARY HANDBOCKS (M L- HDBK)

Order from

St andar di zati on Docunents O der Desk
Bl dg 4D

700 Robbi ns AV

Phi | adel phia, PA 19111-5094

Ph: 215-697-5147

Fax: 215-697-5148

Internet: www. dodssp. daps. m |

ACK6/ 99

M LI TARY SPECI FI CATI ONS ( M5)

Order from

St andar di zati on Docunents O der Desk
Buil ding 4, Section D

700 Robbi ns Ave.

Phi | adel phia, PA 19111-5094

Ph: 215-697-5147

Fax: 215-697-5148

Internet: www. dodssp. daps. m |

ACK6/ 99

M LI TARY STANDARDS (M L- STD)

Order from

St andar di zati on Docunents O der Desk
Buil ding 4, Section D

700 Robbi ns Ave.

Phi | adel phia, PA 19111-5094

Ph: 215-697-2179

Fax: 215-697-2978

Internet: www. dodssp. daps. m |

ACK6/ 99

NACE | NTERNATI ONAL ( NACE)

1440 South Creek Drive
Houston, TX 77084-4906
Ph:  281-228-6200

Fax: 281-228-6300
Internet: ww. nace.org

SECTI ON 01090 Page 23
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ACK6/ 99
NATI ONAL ASSOCI ATl ON OF ARCHI TECTURAL METAL NMANUFACTURERS ( NAAMM)

8 So. M chigan Ave, Suite 100
Chi cago, IL 60603

Ph:  312-782- 4951

Internet: ww. naanm org

Fax: 312-332-0706

ACK6/ 99

NATI ONAL ASSQOCI ATI ON OF PLUMBI NG HEATI NG COOLI NG CONTRACTORS
( NAPHCO)

180 S. Washington Street
P. O Box 6808

Falls Church, VA 22046
Ph:  800-533- 7694

Fax: 703-237-7442

ACK6/ 99

NATI ONAL BOARD OF BO LER AND PRESSURE VESSEL | NSPECTORS ( NBBPVI )

1055 Crupper Ave.

Col unbus, OH 43229-1183

Ph: 614-888-2463

Fax: 614-847-1147

e-mail: orders @national board.org
ACK6/ 99

NATI ONAL CONCRETE MASONRY ASSOCI ATI ON ( NCVR)

2302 Horse Pen Road

Her ndon, VA 20171-3499

Ph:  703-713-1900

Fax: 703-713-1910

Internet: http://ww.ncma. org/

NATI ONAL CABLE TELEVI SI ON ASSOCI ATI ON ( NCTA)

1724 Massachusetts Ave. NW
Washi ngton, DC 20036-1969
Ph: 202-775- 3550

Fax: 202-775-3698

ACK6/ 99

NATI ONAL CCOUNCI L ON RADI ATI ON PROTECTI ON AND MEASUREMENTS ( NCRP)

7910 Wodnont Ave., Suite 800
Bet hesda, MD 20814- 3095

Ph: 800-229-2652

Fax: 301-907-8768

ACK6/ 99

NATI ONAL DRI LLI NG ASSOCI ATI ON ( NDA)
3008 M| | wood Avenue

Col unmbi a, SC 29205
Ph:  800-445-8629 or 803-252-5646

SECTI ON 01090 Page 24
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Fax: 803-765-0860

email: info@dad4U. com
Internet: http://ww. ndad4U. com
ACK6/ 99

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

1300 N. 17th St., Suite 1847
Rosslyn, VA 22209

Ph: 703-841-3200

Fax: 703-841-3300

Internet: http//ww. nema. or g/
ACK6/ 99

NATI ONAL ENVI RONVENTAL BALANCI NG BUREAU ( NEBB)

8575 Grovenont Circle

Gai t hersburg, MD 20877-4121
Ph: 301-977-3698

Fax: 301-977-9589

ACK6/ 99

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)

One Batterymarch Park P. O Box 9101

Quincy, MA 02269-9101

Ph:  800- 344- 3555

Fax: 800-593-6372

Internet: http://ww.nfpa.org

NOTE: The conplete set of 1997 NFPA National Fire Codes (13 Vol.)
is available for $835. 00.

ACK6/ 99

NATI ONAL FLUI D POAER ASSQOCI ATl ON ( NFLPA)

3333 No. Mayfair Rd.

M | waukee, W 53222-3219
Ph: 414-778-3344

Fax: 414-778-3361
Internet: www. nfpa.com
E-mail: nf pa@fpa.com
ACK6/ 99

NATI ONAL HARDWOOD LUMBER ASSOCI ATl ON ( NHLA)

P. OO Box 34518

Menphis, TN 38184-0518

Ph: 901-377-1818

Fax: 901-382-6419

e-mail: nhl a@at! har dwood. or g
ACK6/ 99

NATI ONAL | NSTI TUTE FOR CERTI FI CATI ON | N ENG NEERI NG TECHNOLOG ES
(NI CET)

1420 King Street

Al exandria, VA 22314-2794
Ph: 888-476-4238

Internet: www. nicet.org

SECTI ON 01090 Page 25
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ACK6/ 99
NATI ONAL | NSTI TUTE FOR OCCUPATI ONAL SAFETY AND HEALTH ( NI OSH)

Mail Stop C 13

4676 Col unbi a Par kway

G ncinnati, OH 45226-1998

Ph:  800-356- 4676

Internet: http://ww.cdc. gov/ni osh/ honepage. ht n
To order pubs for which a fee is charged, order from
Superi nt endent of Docunents

Government Printing Ofice

Washi ngton, DC 20402-9325

Ph: 202-512-1800

Fax: 202-512-2250

ACK6/ 99

NATI ONAL | NSTI TUTE OF JUSTI CE (NI J)

Nat i onal Law Enforcenent and Corrections Technol ogy Center
2277 Research Blvd. - Milstop 1E

Rockvill e, NMD 20850

Ph:  800-248-2742 or 301-519-5060

Fax: 301-519-5179

Internet: http://ww.nlectc.org

e-mail: nlectc@spensys.com

ACK6/ 99

NATI ONAL | NSTI TUTE OF STANDARDS AND TECHNOLOGY (NI ST)

Depart ment of Commerce

Gai t hersburg, MD 20899- 0001

Ph:  301-975- 4025

Fax: 301-926-1630

O der Publications From

Superi nt endent of Docunents

U S. Government Printing Ofice (GPO
Washi ngt on, DC 20402

Ph: 202-512-1800

Fax: 202-512-2250

or

Nati onal Technical Information Services (NTIS)
5285 Port Royal Rd.

Springfield, VA 22161

Ph:  800-553- 6847

Fax: 703-321-8547

Internet: http://ww gov/ntis.gov
ACK6/ 99

NATI ONAL OAK FLOORI NG MANUFACTURERS ASSQOCI ATl ON ( NOFMA)
P. O Box 3009

Menphis, TN 38173-0009

Ph:  901-526- 5016

Fax: 901-526-7022

NATI ONAL READY- M XED CONCRETE ASSOCI ATI ON ( NRMCA)

900 Spring St.

SECTI ON 01090 Page 26
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Silver Spring, MD 20910
Ph:  301-587-1400

Fax: 301-585-4219
ACK6/ 99

NATI ONAL ROCFI NG CONTRACTORS ASSQOCI ATl ON ( NRCA)

P. 0. Box 809261

Chi cago, IL 60680-9261
Ph:  800-323-9545

Fax: 708-299-1183

NATI ONAL TERRAZZO & MOSAI C ASSCCI ATI ON ( NTMA)

3166 DesPl ai nes Ave., Suite 132
DesPl aines, IL 60018

Ph: 708-635-7744

Fax: 708-635-9127

NATI ONAL WOOD W NDOW & DOOR ASSQOCI ATI ON ( NVWADA)

1400 East Touhy Ave., Suite 470
Des Plaines, IL 60018

Ph: 847-299-5200800-223- 2301
Fax: 708-299-1286

ACK6/ 99

NAVAL FACI LI TI ES ENG NEERI NG COMVAND ( NAVFAC)

1510 G | bert St

Nor fol k, VA 23511-2699
Ph: 757-322-4200

Fax: 757-322-4416
ACK6/ 99

NAVAL FACI LI TI ES ENA NEERI NG SERVI CE CENTER ( NFESC)

560 Center Drive

Port Huenene, CA 93043-4328
Ph: 805-982-5661

ACK6/ 99

NORTH AMERI CAN | NSULATI ON MANUFACTURERS ASSQOCI ATI ON ( NAI VA)

44 Canal Center Plaza, Suite 310
Al exandria, VA 22314

Ph: 703-684-0084

Fax: 703-684-0427

ACK6/ 99

NORTHEASTERN LUMBER MANUFACTURERS ASSOCI ATI ON ( NELMA)

272 Tuttl e Road

P. 0. Box 87A

Cunberl and Center, ME 04021
Ph: 207-829-6901

Fax: 207-829-4293

ACK6/ 99

SECTI ON 01090 Page 27



NORTHEAST REG ONAL AGRI CULTURAL ENG NEERI NG SERVI CE ( NRAES)

Cooper ati ve Extension

152 Ri | ey- Robb Hal |

| thaca, NY 14853-5701

Ph:  607-255- 7654

Fax: 607-254-8770

Internet: http://rcwpsun. cas. psu. edu/ nraes
E-mail: nraes@ornell.edu

ACK6/ 99

NSF | NTERNATI ONAL ( NSF)

ATTN:  Publications

789 D xboro Rd.

P. 0. Box 130140

789 D xboro Rd.

Ann Arbor, M 48113-0140
Ph: 734-769-8010

Fax: 734-769-0109

Toll Free: 800-NSF- MARK
Internet: www. nsf.org
ACK6/ 99

Pl PE FABRI CATI ON | NSTI TUTE ( PFI)

3211 Jermantown Rd, Ste. 100, Fairfax, VA 22030
Ph: 514-634-3434

Fax: 514-634-9736

ACK6/ 99

PLASTI C PI PE AND FI TTI NGS ASSOCI ATI ON ( PPFA)

800 Roosevelt Rd., Bldg C, Suite 20
den Ellyn, IL 60137

Ph: 630- 858- 6540

Fax: 630-790- 3095

ACK6/ 99

PLASTI CS PI PE | NSTI TUTE (PPI)

1801 L St. NW Suite 600K

Washi ngton, D. C. 20006-1301

Ph: 888-314-6774

Fax: 202-293-0048

Internet: http://ww.plasticpipe.org
O der Publications from

SPI

P. O Box 753

Wal dorf, MD 20604

Ph: 202-974-5332

Fax: 800-541-0736 or 202-296- 7359
ACK6/ 99

PLUMBI NG AND DRAI NAGE | NSTI TUTE ( PDI)
45 Bristol Dr., Suite 101.

Sout h Easton, MA 02375
Ph: 508-230-3516

SECTI ON 01090 Page 28
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Fax: 508-230-3529
E-Mai | : pdhw@i ac. net
ACK6/ 99

PLUMBI NG AND PI PI NG | NDUSTRY COUNCIL (PPIC)

501 Shatto Place, Suite 402
Los Angeles, CA 90020

Ph: 310-381-3040

Fax: 213-487-3880

ACK6/ 99

PORCELAI N ENAMEL | NSTI TUTE ( PEI)

4004 Hillsboro Pike, Suite 224B
Nashville, TN 37215

Ph:  615-385- 5357

Fax: 615-385-5463

Internet: www. porcel ai nenanel . com
ACK6/ 99

PRECAST/ PRESTRESSED CONCRETE | NSTI TUTE (PCl)

175 West Jackson Blvd., Suite 1859
Chi cago, IL 60604

Ph:  312-786- 0300

Fax: 312-786-0353

Internet: www. pci.org

e-mail: info@eci.org

ACK6/ 99

RUBBER MANUFACTURERS ASSOCI ATI ON ( RVA)

1400 K St., NW

Washi ngt on, DC 20005
Ph: 202-682-4800

Fax: 202-682-4854

Order Publications from
The Mail Room

P. O Box 3147

Medi na, OH 44258

Ph: 800-325-5098 or 330-723-2987
Fax: 330-725-0576

ACK6/ 99

RURAL UTI LI TI ES SERVI CE ( RUS)

ATTN.  Publications

14t h and | ndependence Ave., SW Room 4028-S
Washi ngton, DC 20250

Ph:  202-720- 8674

Fax: 202-205- 3654

Internet: www. usda. gov/rus

ACK6/ 99

SCREEN MANUFACTURERS ASSOCI ATI ON ( SMA)

2850 South Ccean Boul evard, Suite 114
Pal m Beach, FL 33480-5535
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Ph: 561-533-0991
Fax: 561-533-7466
e-mail: fscottfitzgeral d@onpuserve.com

SHEET METAL & Al R CONDI TI ONI NG CONTRACTORS' NATI ONAL ASSOCI ATl ON
( SMACNA)

4201 Lafayette Center Dr.,
Chantilly, VA 20151-1209

Ph:  703-803-2980

Fax: 703-803-3732

Internet: http://ww.snmacna. org
ACK6/ 99

SI NGLE PLY ROCFI NG I NSTI TUTE ( SPRI)

200 Reservoir St., Suite 309A
Needham NA 02494

Ph:  781-444-0242

Fax: 781-444-6111

Internet: www. spri.org

ACK6/ 99

SCCI ETY OF AUTOMOTI VE ENG NEERS ( SAE)

400 Conmonweal th Dr.

Warrendal e, PA 15096-0001

Ph:  724-776-4841

Fax: 724-776-5760

Internet: http://ww.sae.org
e-mail: publications@ae.org
ACK6/ 99

SQUTHERN BUI LDI NG CODE CONGRESS | NTERNATI ONAL ( SBCCI )

900 Montclair Road

Bi rm ngham AL 35213-1206
Ph: 205-591-1853

Fax: 205-591-0775

ACK6/ 99

SQUTHERN CYPRESS MANUFACTURERS ASSOCI ATI ON ( SCVA)

400 Penn Center Boul evard, Suite 530
Pi ttsburgh, PA 15235

Ph: 412-829-0770

Fax: 412-829-0844

SCQUTHERN PI NE | NSPECTI ON BUREAU ( SPI B)

4709 Sceni c H ghway
Pensacol a, FL 32504-9094
Ph:  850-434- 2611

Fax: 850-433-5594

e-mail: spib@pib.org
ACK6/ 99

THE SOCI ETY FOR PROTECTI VE CQOATI NGS ( SSPC)
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40 24th Street, 6th Fl oor

Pi ttsburgh, PA 15222-4656

Ph: 412-281-2331

Fax: 412-281-9992

I nternet: www. sSspc.org

NOTE: SSPC documents, except as noted otherwi se, are avail able
only as a part of the 1995 Steel Structures Painting Manual, 7th
Edition @ $115. 00.

ACK6/ 99

STEEL DECK | NSTI TUTE (SDI)

P.O Box 25

Fox River Grove, IL 60021-0025
Ph:  847-462-1930

Fax: 847-462-1940

Internet: http://ww.sdi.org
e-mail: janet@di.org

ACK6/ 99

STEEL DOOR | NSTI TUTE (SDA )

30200 Detroit Rd.

C evel and, OH 44145-1967
Ph: 440-899- 0010

Fax: 440-892-1404

ACK6/ 99

STEEL JO ST | NSTI TUTE (SJl)

3127 Tenth Ave., North Ext.
Myrtl e Beach, SC 29577-6760
Ph: 803-626-1995

Fax: 803-626-5565

ACK6/ 99

STEEL TANK | NSTI TUTE ( STI)

570 Cakwood Rd.

Lake Zurich, IL 60047

Ph: 847-438-8265

Fax: 847-438-8766

Internet: www. steeltank.com
e-mai |l : technic@nteraccess. com
ACK6/ 99

STEEL W NDOW | NSTI TUTE ( SW)

1300 Summer Ave.

C evel and, OH 44115-2851
Ph: 216-241-7333

Fax: 216-241-0105

ACK6/ 99

TILE COUNCI L OF AVERI CA (TCA)
P. O Box 1787

C enson, SC 29633-1787
Ph:  864-646- 8453
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FAX: 864-646-2821
TRUSS PLATE | NSTI TUTE (TPI)

583 D Onofrio Dr., Suite 200
Madi son, W 53719

Ph: 608-833-5900

Fax: 608-833-4360

TUBULAR EXCHANGE MANUFACTURERS ASSOCI ATI ON ( TEMA)

25 N. Broadway
Tarrytown, NY 10591
Ph:  914-332-0040
Fax: 914-332-1541
ACK6/ 99

UNDERWRI TERS LABORATORI ES (UL)

333 Pfingsten Rd.

Nort hbrook, |IL 60062-2096
Ph:  847-272-8800

Fax: 847-272-8129

Internet: http://ww.ul.con
ACK6/ 99

Note: First price is for the standard only. Second price is for
the standard including the Revision Subscription Service.

UN - BELL PVC PI PE ASSOCI ATI ON ( UBPPA)

2655 Villa Creek Dr., Suite 155
Dal l as, TX 75234

Ph: 214-243-3902

Fax: 214-243-3907

U S. ARW ENVI ORNVENTAL HYd ENE ACGENCY ( USAEHA)

Wast e Di sposal Engi neering Division
Aber deen Proving Ground, MD 21010-5422
Ph: 410-671- 3652

ACK6/ 99

WATER ENVI RONVENT FEDERATI ON ( V\EEF)

601 Wthe St.

Al exandria, VA 22314-1994
Ph:  703-684- 2452

Fax: 703-684-2492
Internet: www wef.org
ACK6/ 99

WATER QUALI TY ASSOCI ATI ON (WQA)

4151 Naperville Rd.
Lisle, IL 60532
Ph:  630-505- 0160
Fax: 630-505- 9637
ACK6/ 99
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WEST COAST LUMBER | NSPECTI ON BUREAU (WCLI B)

P. 0. Box 23145

Portl and, OR 97281
Ph: 503-639-0651
Fax: 503-684-8928
ACK/ 699

WESTERN WOOD PRESERVERS | NSTI TUTE ( WAPI )

7017 N.E. H ghway 99 # 108
Vancover, WA 98666

Ph: 360-693-9958

Fax: 360-693-9967

ACK6/ 99

VWESTERN WOOD PRODUCTS ASSOCI ATI ON ( WAPA)

Yeon Bl dg.

522 SW5th Ave.

Sui te 500

Portland, OR 97204-2122
Ph:  503-224-3930

Fax: 503-224-3934

ACK6/ 99

WOOD MOULDI NG AND M LLWORK PRODUCERS ASSOCI ATI ON ( WMVPA)

507 First Street
Wodl and, CA 95695
Ph: 916-661-9591
Fax: 916-661-9586
ACK6/ 99

End of Section --
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SECTI ON 01320

PROJECT SCHEDULE

PART 1 GENERAL
1.1 SUBM TTALS
Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD- 07 Schedul es
Prelim nary Project Schedul e; GA
Initial Project Schedul e; GA
Peri odi ¢ Schedul e Updates; GA

Two copies of the schedul es show ng codes, val ues, categories, nunbers,
items, etc., as required.

SD-08 Statenents
Qualifications; GA

Docunent ati on showi ng qualifications of personnel preparing schedul e
reports.

SD- 09 Reports

Narrative Report; FIO
Schedul e Reports; FIQO

Two copies of the reports showi ng nunbers, descriptions, dates, float,
starts, finishes, durations, sequences, etc., as required.

1.2 QUALI FI CATI ONS
The Contractor shall designate an authorized representative who shall be
responsi ble for the preparation of all required project schedul e reports.
Thi s person shall have previously created and revi ewed conputerized
schedules. Qualifications of this individual shall be subnitted to the

Contracting O ficer for reviewwith the Prelimnary Project Schedul e
subm ssi on

PART 2 PRODUCTS (Not Applicable)
PART 3 EXECUTI ON
3.1 CGENERAL
Pursuant to the Contract C ause, SCHEDULE FOR CONSTRUCTI ON CONTRACTS, a

Proj ect Schedul e as descri bed bel ow shall be prepared. The scheduling of
construction shall be the responsibility of the Contractor. Contractor
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managenent personnel shall actively participate in its devel opnent.
Subcontractors and suppliers working on the project shall also contribute
i n devel opi ng and mai ntai ni ng an accurate Project Schedule. The approved
Proj ect Schedule shall be used to neasure the progress of the work, to aid
in evaluating time extensions, and to provide the basis of all progress
payments.

3.2 BASI S FOR PAYNMENT

The schedul e shall be the basis for nmeasuring Contractor progress. Lack of
an approved schedul e or scheduling personnel shall result in an inability
of the Contracting Officer to evaluate Contractor progress for the purposes
of payment. Failure of the Contractor to provide all information, as
specified bel ow, shall result in the disapproval of the entire Project
Schedul e submi ssion and the inability of the Contracting Oficer to

eval uate Contractor progress for paynment purposes. |In the case where

Proj ect Schedul e revi sions have been directed by the Contracting Oficer
and those revisions have not been included in the Project Schedule, then
the Contracting Oficer may hold retainage up to the nmaxi mum all owed by
contract, each paynment period, until revisions to the Project Schedul e have
been made.

3.3 PROJECT SCHEDULE

The conputer software systemutilized by the Contractor to produce the
Proj ect Schedul e shall be capable of providing all requirements of this
specification. Failure of the Contractor to neet the requirenents of this
specification shall result in the disapproval of the schedule. Mnua

met hods used to produce any required information shall require approval by
the Contracting O ficer

3.3.1 Use of the Critical Path Method
The Critical Path Method (CPM of network cal cul ation shall be used to

generate the Project Schedule. The Contractor shall provide the Project
Schedul e in either the Precedence D agram Method (PDM or the Arrow D agram

Met hod (ADM .
3.3.2 Level of Detail Required

Wth the exception of the prelimnary schedul e subm ssion, the Project

Schedul e shall include an appropriate |level of detail. Failure to devel op
or update the Project Schedule or provide data to the Contracting O ficer
at the appropriate |level of detail, as specified by the Contracting

Oficer, shall result in the disapproval of the schedule. The Contracting
Oficer will use, but is not limted to, the followi ng conditions to
determ ne the appropriate |level of detail to be used in the Project
Schedul e.

3.3.2.1 Activity Durations
Contractor subm ssions shall follow the direction of the Contracting
O ficer regarding reasonable activity durations. Reasonable durations are
those that allow the progress of activities to be accurately determ ned
bet ween paynment periods (usually less than 2 percent of all non-procurenent
activities' Original Durations shall be greater than 20 days).

3.3.2.2 Procurenent Activities
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Tasks related to the procurenment of |long | ead materials or equi pnent shal
be included as separate activities in the project schedule. Long |ead
materi al s and equi prent are those materials that have a procurenent cycle
of over 90 days. Exanples of procurenment process activities include, but
are not limted to: submittals, approvals, procurenent, fabrication
delivery, installation, start-up, and testing.

.3.2.3 Government Activities

Government and ot her agency activities that could i npact progress shall be
shown. These activities include, but are not limted to: approvals,

i nspections, utility tie-in, Governnent Furnished Equi prent (GFE) and
notice to proceed for phasing requirenents.

.3.2.4 Bid Item

Al activities shall be identified in the project schedule by the Bid Item
to which the activity belongs. An activity shall not contain work in nore
than one bid item The bid itemfor each appropriate activity shall be
identified by the Bid Item Code.

.3.2.5 Feature of Wrk

Al activities shall be identified in the project schedule according to the
feature of work to which the activity belongs. Feature of work refers, but
isnot limted to a work breakdown structure for the project. The feature
of work for each activity shall be identified by the Feature of Wrk Code.

.3.3 Schedul ed Project Conpletion

The schedul e interval shall extend from notice-to-proceed to the contract
conpl etion date.

.3.3.1 Project Start Date

The schedul e shall start no earlier than the date that the Notice to
Proceed (NTP) was acknowl edged. The Contractor shall include as the first
activity in the project schedule an activity called "Start Project". The
"Start Project” activity shall have: a "ES' constraint, a constraint date
equal to the date that the NTP was acknow edged, and a zero day duration

.3.3.2 Constraint of Last Activity

Conpl etion of the last activity in the schedule shall be constrained by the
contract conpletion date. Calculation on project updates shall be such
that if the early finish of the last activity falls after the contract
conpletion date, then the float cal culation shall reflect a negative fl oat
on the critical path. The Contractor shall include as the last activity in
the project schedule an activity called "End Project". The "End Project™
activity shall have: a "LF" constraint, a constraint date equal to the
conpletion date for the project, and a zero day duration

.3.3.3 Early Project Conpletion

In the event the project schedul e shows conpletion of the project prior to
the contract conpletion date, the Contractor shall identify those
activities that have been accel erated and/or those activities that are
scheduled in parallel to support the Contractor's "early" conpletion
Contractor shall specifically address each of the activities noted at every
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proj ect schedul e update period to assist the Contracting Oficer in
eval uating the Contractor's ability to actually conplete prior to the
contract period.

.3.4 Interim Conpl eti on Dates

Contractually specified interimconpletion dates shall also be constrained
to show negative float if the early finish date of the last activity in
that phase falls after the interimconpletion date.

.3.5 Default Progress Data Disall owed

Actual Start and Finish dates shall not be automatically updated by default
mechani sns that may be included in CPM scheduling software systens. Actual
Start and Finish dates on the CPM schedul e shall match those dates provided
from Contractor Quality Control Reports. Failure of the Contractor to
docunent the Actual Start and Finish dates on the Daily Quality Control
report for every in-progress or conpleted activity and ensure that the data
contained on the Daily Quality Control reports is the sole basis for
schedul e updating shall result in the disapproval of the Contractor's
schedul e and the inability of the Contracting Oficer to eval uate
Contractor progress for payment purposes.

.3.6 Qut - of - Sequence Progress

Activities that have posted progress w thout predecessors being conpl eted
(Qut - of - Sequence Progress) will be allowed only on a case-by-case approval
of the Contracting Oficer. The Contracting O ficer may direct that
changes in schedule logic be nmade to correct any or all out-of-sequence
wor K.

.3.7 Ext ended Non-\Work Peri ods

Desi gnati on of Holidays to account for non-work periods of over 5 days wll
not be allowed. Non-work periods of over 5 days shall be identified by
addition of activities that represent the delays. Mdifications to the

| ogic of the project schedule shall be nmade to Iink those activities that
may have been inpacted by the delays to the newy added delay activities.

.3.8 Negati ve Lags

Lag durations contained in the project schedul e shall not have a negative
val ue.

.4 PROIECT SCHEDULE SUBM SSI ONS

The Contractor shall provide the subm ssions as described below. The data
di sk, reports, and network diagrans required for each subnission are
cont ai ned i n paragraph SUBM SSI ON REQUI REMENTS.

4.1 Prelim nary Project Schedul e Subm ssion

The Prelimnary Project Schedule, defining the Contractor's planned
operations for the first 90 cal endar days shall be submtted for approval
wi thin 20 cal endar days after Notice to Proceed is acknow edged. The
approved prelimnary schedul e shall be used for paynent purposes not to
exceed 90 cal endar days after Notice to Proceed.

3.4.2 Initial Project Schedul e Subm ssion
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The Initial Project Schedule shall be submtted for approval within 60
cal endar days after Notice to Proceed. The schedule shall provide a
reasonabl e sequence of activities which represent work through the entire
project and shall be at a reasonable |evel of detail

.4.3 Peri odi ¢ Schedul e Updat es

Based on the result of progress neetings, specified in "Periodic Progress
Meetings," the Contractor shall submit periodic schedul e updates. These
subm ssions shall enable the Contracting Oficer or to assess Contractor's
progress. |If the Contractor fails or refuses to furnish the information
and project schedule data, which in the judgenment of the Contracting

O ficer or authorized representative, is necessary for verifying the
contractor's progress, the Contractor shall be deenmed not to have provi ded
an estimate upon which progress paynent may be made.

.5 SUBM SSI ON REQUI REMENTS

The following itens shall be submtted by the Contractor for the initial
subm ssi on, and every periodic project schedul e update throughout the life
of the project:

.5.1 Dat a Di sks

One data disk or one set of data disks containing the project schedule
shall be provided. Data on the disks shall be in the P3 format or other
format which conforns to the format specified in the attached Standard Data
Exchange Format specification (attached at the end of this Project Schedul e
speci fication.

.5.1.1 File Medi um

Required data shall be submitted on 3.5-inch disks, formatted to hold 1.44
MB of data, under the Ms-Wndows operating system

.5.1.2 Di sk Labe

A permanent exterior |abel shall be affixed to each disk subnmtted. The

| abel shall indicate the type of schedule (Initial, Update, or Change),
full contract nunber, project nane, project |ocation, data date, name and
t el ephone nunber or person responsible for the schedule, and the operating
system and version used to format the disk.

.5.1.3 Fil e Nanme

Each file submtted shall have a nane related to either the schedul e data
date, project name, or contract nunber. The Contractor shall develop a
nam ng convention that will ensure that the names of the files submtted
are unique. The Contractor shall submt the file nam ng convention to the
Contracting O ficer for approval.

.5.2 Narrative Report

A Narrative Report shall be provided with each update of the project
schedule. This report shall be provided as the basis of the Contractor's
progress paynent request. The Narrative Report shall include: a
description of activities along the critical path(s), a description of
current and antici pated probl em areas or del aying factors and their inpact,
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and an expl anation of corrective actions taken
.5.3 Approved Changes Verification

Only project schedul e changes that have been previously approved by the
Contracting O ficer shall be included in the schedul e subm ssion. The
Narrative Report shall specifically reference, on an activity by activity
basis, all changes nmade since the previous period and rel ate each change to
docunent ed, approved schedul e changes.

.5.4 Schedul e Reports

The format for each activity for the schedule reports |listed bel ow shal
contain: Activity Nunbers, Activity Description, Oiginal Duration

Remai ning Duration, Early Start Date, Early Finish Date, Late Start Date,
Late Finish Date, Total Float. Actual Start and Actual Finish Dates shal
be printed for those activities in progress or conpleted.

.5.4.1 Activity Report

Alist of all activities sorted according to activity nunber or "I -NODE"
AND "J-NODE" and then sorted according to Early Start Date. For conpleted
activities the Actual Start Date shall be used as the secondary sort.

.5.4.2 Logi ¢ Report

A list of Preceding and Succeeding activities for every activity in
ascendi ng order by activity nunber and then sorted according to Early Start
Date. For conpleted activities the Actual Start Date shall be used as the
secondary sort.

.5.4.3 Total Fl oat Report

Alist of all activities sorted in ascending order of total float.
Activities which have the sane anount of total float shall be listed in
ascendi ng order of Early Start Dates.

.5.4. 4 Ear ni ngs Report

A conpilation of the Contractor's Total Earnings on the project fromthe
Notice to Proceed until the nost recent Monthly Progress Meeting. This
report shall reflect the Earnings of specific activities based on the
agreenments made in the field and approved between the Contractor and
Contracting OFficer at the nost recent Monthly Progress Meeting. Provided
that the Contractor has provided a conplete schedul e update, this report
shal |l serve as the basis of determ ning Contractor Payment. Activities
shal |l be grouped by bid itemand sorted by activity nunbers. This report
shall: sumall activities in a bid itemand provide a bid item percent;
and conplete and sumall bid itenms to provide a total project percent
conplete. The printed report shall contain, for each activity: Activity
Nunber or "i-node" and "j-node", Activity Description, Oiginal Budgeted
Amount, Total Quantity, Quantity to Date, Percent Conplete (based on cost),
Earni ngs to Date.

.5.5 Net wor k Di agr am
The network di agram shall be required on the initial schedul e subm ssion

and on nonthly schedul e updat e subm ssions. The network di agram shal
depict and display the order and interdependence of activities and the
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sequence in which the work is to be acconplished. The activity or event
nunber, description, duration, and estimted earned val ue shall be shown on
the diagram The Contracting O ficer will use, but is not limted to, the
follow ng conditions to review conpliance with this paragraph

.5.5.1 Cont i nuous Fl ow

Di agranms shall show a continuous flow fromleft to right with no arrows
fromright to left.

.5.5.2 Project M I estone Dates

Dat es shall be shown on the diagramfor start of project, any contract
required interimconpletion dates, and contract conpletion dates.

.5.5.3 Critical Path
The critical path shall be clearly shown.
.5.5.4 Bandi ng

Activities shall be grouped to assist in the understanding of the activity
sequence. Typically, this floww Il group activities by category of work,
work area and/or responsibility.

.5.5.5 S- Curves

Ear ni ngs curves showi ng projected early and | ate earni ngs and earnings to
dat e.

.6 PERI ODI C PROGRESS MEETI NGS

Progress neetings to discuss paynment shall include a nonthly onsite neeting
or other regular intervals nutually agreed to at the preconstruction
conference. During this neeting the Contractor shall describe, on an
activity by activity basis, all proposed revisions and adjustnents to the
project schedule required to reflect the current status of the project.

The Contracting Officer will approve activity progress, proposed revisions,
and adj ustments as appropriate.

.6.1 Meeti ng Attendance

The Contractor's Project Manager and Schedul er shall attend the regul ar
progress neeting.

.6.2 Updat e Subm ssion Fol | owi ng Progress Meeting

A conpl ete update of the project schedul e containing all approved progress,
revi sions, and adjustnments, based on the regul ar progress neeting, shall be
submtted not later than 4 working days after the nonthly progress neeting.

.6.3 Progress Meeting Contents

Update information, including Actual Start Dates, Actual Finish Dates,
Remai ni ng Durations, and Cost-to-Date shall be subject to the approval of
the Contracting Oficer. The following is a mninmmset of itens which the
Contractor shall address, on an activity by activity basis, during each
progress neeting.
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3.6.3.1 Start and Fini sh Dates

The Actual Start and Actual Finish dates for each activity currently
i n-progress or conpleted activities.

3.6.3.2 Ti me Conpl etion

The estimated Remai ning Duration for each activity in-progress. Tine-based
progress cal cul ati ons nmust be based on Renmaining Duration for each activity.

3.6.3.3 Cost Conpl etion

The earnings for each activity started. Paynent will be based on earnings
for each in-progress or conpleted activity. Paynent for individua
activities will not be made for work that contains quality defects. A
portion of the overall project anmount may be retained based on del ays of
activities.

3.6.3.4 Logi ¢ Changes

Al'l 1ogic changes pertaining to Notice to Proceed on change orders, change
orders to be incorporated into the schedule, contractor proposed changes in
wor k sequence, corrections to schedule |ogic for out-of-sequence progress,

| ag durations, and other changes that have been made pursuant to contract
provi sions shall be specifically identified and di scussed.

3.6.3.5 O her Changes

O her changes required due to delays in conpletion of any activity or group
of activities include: 1) delays beyond the Contractor's control, such as
strikes and unusual weather. 2) delays encountered due to submittals,
CGovernnment Activities, deliveries or work stoppages whi ch make re-pl anni ng
the work necessary, and 3) a schedule which does not represent the actua
prosecution and progress of the work.

3.7 REQUESTS FOR Tl ME EXTENSI ONS

In the event the Contractor requests an extension of the contract

conpl etion date, he shall furnish such justification, project schedul e data
and supporting evidence as the Contracting O ficer nay deem necessary for a
determ nation as to whether or not the Contractor is entitled to an
extension of tinme under the provisions of the contract. Subm ssion of

proof of delay, based on revised activity logic, duration, and costs
(updated to the specific date that the delay occurred) is obligatory to any
approval s.

3.7.1 Justification of Delay

The project schedule shall clearly display that the Contractor has used, in
full, all the float time available for the work involved with this request.
The Contracting Officer's determnation as to the nunber of allowabl e days
of contract extension shall be based upon the project schedul e updates in
effect for the tine period in question, and other factual information
Actual delays that are found to be caused by the Contractor's own actions,
which result in the extension of the schedule, will not be a cause for a
time extension to the contract conpletion date.

3.7.2 Submi ssi on Requi renents

SECTI ON 01320 Page 10



PADS

The Contractor shall submt a justification for each request for a change
in the contract conpletion date of under 2 weeks based upon the nost recent
schedul e update at the tinme of the Notice to Proceed or constructive
direction issued for the change. Such a request shall be in accordance
with the requirenents of other appropriate Contract C auses and shal

i ncl ude, as a m ni mum

a. Alist of affected activities, with their associ ated project
schedul e activity nunber.

b. A brief explanation of the causes of the change.
c. An analysis of the overall inpact of the changes proposed.
d. A sub-network of the affected area.

Activities inpacted in each justification for change shall be identified by
a unique activity code contained in the required data file.

.7.3 Additional Subm ssion Requirenents

For any requested tine extension of over 2 weeks, the Contracting O ficer
may request an interimupdate with revised activities for a specific change
request. The Contractor shall provide this disk within 4 days of the
Contracting O ficer's request.

.8 DI RECTED CHANGES

If Notice to Proceed (NTP) is issued for changes prior to settlenent of
price and/or tine, the Contractor shall submt proposed schedul e revisions
to the Contracting Oficer within 2 weeks of the NIP being issued. The
proposed revisions to the schedule will be approved by the Contracting
Oficer prior to inclusion of those changes within the project schedul e.

If the Contractor fails to submt the proposed revisions, the Contracting
Oficer may furnish the Contractor suggested revisions to the project

schedul e. The Contractor shall include these revisions in the project
schedul e until revisions are submtted, and final changes and inpacts have
been negotiated. |If the Contractor has any objections to the revisions

furni shed by the Contracting O ficer, the Contractor shall advise the
Contracting Oficer within 2 weeks of receipt of the revisions. Regardless
of the objections, the Contractor shall continue to update the schedul e
with the Contracting Oficer's revisions until a nutual agreement in the
revisions is reached. |If the Contractor fails to submt alternative
revisions within 2 weeks of receipt of the Contracting Oficer's proposed
revisions, the Contractor will be deenmed to have concurred with the
Contracting O ficer's proposed revisions. The proposed revisions will then
be the basis for an equitable adjustnent for performance of the work.

.9 OMERSH P OF FLOAT

Fl oat available in the schedule, at any time, shall not be considered for
t he exclusive use of either the Governnent or the Contractor.

-- BEnd of Section --
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STANDARD DATA EXCHANGE FORMAT SPECIFICATION
PART 1- GENERAL

1. Application of This Provision: The Standard Data Exchange Format (SDEF) provides a non-
proprietary protocol to exchange project planning and progress data between scheduling systems.

2. File Type and Format: The data file shall consist of a 132 character, freed format, “ASCII” file.
Text shall be left-justified and numbers shall be right-justified in each field. Data records must
conform, exactly, to the sequence, column position, maximum length, mandatory values, and field
definitions described below to comply with the SDEF, Unless specifically stated, all numbers shall be
whole numbers. Fields containing numbers shall not be zero filled. All data columns shall be
separated by a single blank column. The file shall not contain blank lines.

3. Usage Notes: Where appropriate, notes regarding proper usage of systems to support the SDEF
have been included in brackets ( [ ] ). These notes are included to assist users in creating SDEF-
compatible files, given the variety of software systems that support the SDEF.

4. Recommended Systems: Several systems have been tested to determine the accuracy of
importing and exporting SDEF files. For information on the current list of recommended systems,

please contact Mr. Stan Green at HQUSACE, (202) 761-0206. Although the currently listed system

have been tested other systems may also be acceptable provided those systems correctly import and
export SDEF files. ‘

5. SDEF Checker Program: A program that checks whether a file meets the SDEF is available free
of charge. A copy of this program may be obtained by written request to: U.S. Army Corps of
Engineers, ATTN: Mr. Bill East (CECER-FFA), P.O. Box 9005, Champaign, IL 61826-90005. A
description of the SDEF Checker is also available on the Internet and CivilNet.

PART 2- SDEF SPECIFICATION

6. SDEF Organization: The SDEF shall consist of the following records provided in the exact
sequence shown below:
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Paragraph Record

Reference Description Remarks

6.a Volume Record Mandatory First Line of File

6.b Project Record Mandatory Second Line of File
6.c Calendar Record(s) Mandatory One Record Minimum
6.d Holiday Record(s) Mandatory if Holidays Used

6.e Activity Record(s) Mandatory Records

6.f Precedence Record(s) Mandatory for Precedence

6.g Unit Cost Record(s) Mandatory for Unit Costs

6.h Progress Record(s) Mandatory Records

6.i File End Record Mandatory Last Line of Disk/File

6.a. Volume Record: The Volume Record shall be used to control the transfer of data that may not
fit on a single disk. The first line in every file used to store SDEF data shall be the Volume Record.
The Volume Record shall sequentially identify the number of the data transfer disk(s). The Volume
Record shall have the following format:

Column Max. Req.

RECORD IDENTIFIER 1-4 4 VOLM Fixed Filled
DISK NUMBER 6-7 2 v Number Right Justified

6.a.(1) The RECORD IDENTIFIER is the first four characters of this record. The required
value for this field shall be “VOLM”. The VOLM record must appear on the first line of the SDEF
data file.

6.a.(2) The DISK NUMBER field shall identify the number of the data disk used to store the
data exchange information. If all data may be contained on a single disk, this field shall contain the
value of “I”. If more disks are required, then the second disk shall contain the value “2”, the third
disk shall be designated with a “3”, and so on. Identifcation of the last data disk is accomplished in
the Reject End Record.

6.b. Project Record: The Project Identifier Record shall contain general project
information. Because more than one SDEF file may be required for data transfer between large
projects, the PROJ record shall be the second line of the first SDEF file transferred. The PROJ record

shall contain information in the following format:



Deserioti

RECORD IDENTIFIER
DATA DATE

PROJECT IDENTIFIER
PROJECT NAME
CONTRACTOR NAME
ARROW OR PRECEDENCE
CONTRACT NUMBER
PROJECT START
PROJECT END

Column

Positi

1- 4

6- 12
14-17
19-66
68-103
105-105
107-112
114-120
122-128

Max.

48
36

AR IR B - e

Req.
Yalug

PROJ

22 2P 2 2 2
]

Type

Fixed
ddmmmyy
Alpha.
Alpha.
Alpha.
Fixed
Alpha.
ddmmmyy
ddmmmyy

ER 1-1-11
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Notes

Filled
Filled
Left Justified
Left Justified
Left Justified
Filled
Left Justified
Filled
Filled

6.b.(1) The RECORD IDENTIFIER is the first four characters of this record. The required
value for this field shall be “PROJ”. This record shall contain the general project information and
indicates which scheduling method shall be used.

6.b.(2) The DATA DATE is the date of the schedule calculation. The abbreviation
“ddmmmyy” refers to a date format that shall translate a date into two numbers for the day, three
letters for the month, and two numbers for the year. For example, March 1, 1999 shall be translated
into OlMar99. This same convention for date formats shall be used throughout the entire data
format. To ensure that dates are translated consistently, the following abbreviations shall be used for
the three character month code:

Abbreviation Month

JAN January
FEB February
MAR March
APR April
MAY May

JUN June

JUL July

AUG August
SEP September
oCT October
NOV November
DEC December
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6.b.(3) The PROJECT IDENTIFIER is a maximum four character abbreviation for the
schedule. These four characters shall be used to uniquely identify the project and specific update as
agreed upon by Contractor and Contracting Officer. When utilizing scheduling software these four
characters shall be used to select the project. Software manufacturers shall provide information to
users to ensure that data importing programs do not automatically overwrite other schedules with the
same PROJECT IDENTIFIER.

6.b.(4) The PROJECT NAME field shall contain the name and location of the project edited
to fit the space provided. The data appearing here shall appear on scheduling software reports. The
abbreviation “Alpha.” refers to an “Alphanumeric”field value and shall be used throughout the
remainder of this specification.

6.b.(5) The CONTRACTOR NAME field shall contain the Construction Contractor’s name,
edited to fit the space provided.

6.b.(6) The ARROW OR PRECEDENCE field shall indicate which method shall be used for
calculation of the schedule. The value “A” shall signify the Arrow Diagramming Method. The value
“P” shall signify the Precedence Diagramming Method. The ACTIVITY ID field of the Activity
Record shall be interpreted differently depending on the value of this field. The Precedence Record
shall be required if the value of this field is “P”. [Usage note: software systems may not support both
arrow and precedence diagramming. It is recommended that the selection of the type of network be
based on the capabilities of the software used by project partners.]

6.b.(7) The CONTRACT NUMBER field shall contain the contract number for the project.
For example, the construction contract number DACA85-89-C-0001 shall be entered into this field as
l(89(m1|’.

6.b.(8) The PROJECT START field shall contain the date that the Contractor acknowledges
the Notice to Proceed (NTP). [Usage note: Software systems may use a project start date to constrain
the first activity of a network. To ensure consistent scheduling calculations across products, it is
recommended that the first activity in the schedule contain an EARLY START constraint and a
software system’s PROJECT START date only be used to report on the project’s start date.)

6.b.(9) The PROJECT END field shall contain the date that the Contractor plans to complete
the work as approved by the Contracting Officer. [Usage note: software systems may use a project
end date to constrain the last activity of a network. To ensure consistent scheduling calculations
across products, it is recommended that the last activity in the schedule contain an EARLY START
constraint and a software system’s PROJECT END date only be used to report on the project’s end
date.]

6.c. Calendar Record: The Calendar Record(s) shall follow the Project Identifier Record in
the first disk of data transferred. A minimum of one Calendar Record shall be required for all data
exchange activity files. The format for the Calendar Record shall be as follows:
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Column  Max. Req.
RECORD IDENTIFIER 1-4 4 CLDR Fixed Filled
CALENDAR CODE 6-6 1 | Alpha.  Filled
WORKDAYS 8-14 7 SMTWTFS  Fixed Filled
CALENDAR DESCRIPTION 16-45 30 v Alpha.  Left Justified

6.c.(1) The RECORD IDENTIFIER shall always begin with “CLDR” to identify it as a
Calendar Record. Each Calendar Record used shall have this identification in the first four columns.
[Usage note: Systems contain a variety of calendar options. It is recommended that the least
common denominator of calendar features between the systems be used as the basis for creating the
SDEF file for a given project.]

6.c.(2) The CALENDAR CODE shall be used in the activity records to signify that this
calendar is associated with the activity. [Usage note: Some systems do not allow for alphanumeric
CALENDAR CODES, but only allow positive integers from 1 to 9. It is recommended that only
positive integers be used for the CALENDAR CODE field to support the widest variety of scheduling
systems.]

6.c.(3) The WORKDAYS field shall contain the work-week pattern selected with “Y”, for
Yes, and “N”, for No. The first character shall be Sunday and the last character Saturday. An
example of a typical five (5) day work-week would be NYYYYYN. A seven (7) day work-week
would be YYYYYYY.

6.c.(4) The CALENDAR DESCRIPTI ON shall be used to briefly describe the calendar used.

6.d. Holiday Record: The Holiday Record(s) shall follow the Calendar Record(s) in the
first disk of data transferred. There may be calendars without any holidays designated or several
Holiday Records for each Calendar Record(s). The format for the Holiday Record shall be as follows:
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Descrioi

RECORD IDENTIFIER
CALENDAR CODE

HOLIDAY DATE
HOLIDAY DATE
HOLIDAY DATE
HOLIDAY DATE
HOLIDAY DATE
HOLIDAY DATE
HOLIDAY DATE
HOLIDAY DATE
HOLIDAY DATE
HOLIDAY DATE
HOLIDAY DATE
HOLIDAY DATE
HOLIDAY DATE
HOLIDAY DATE
HOLIDAY DATE

Column

Positi

1-4
6-6
8-14
16-22
24-30
32-38
40-46
48-54
56-62
64-70
72-78
80-86
88-94
96-102
104-110
112-118
120-126

Max.

E

NN N N NN N NN NN N N NN - s

Req.

Yalue Type

Fixed
Alpha.
ddmmmyy
ddmmmyy
ddmmmyy
ddmmmyy
ddmmmyy
ddmmmyy
ddmmmyy
ddmmmyy
ddmmmyy
ddmmmyy
ddmmmyy
ddmmmyy
ddmmmyy
ddmmmyy
ddmmmyy

Notes

Filled

Filled

Filled

May be Filled
May be Filled
May be Filled
May be Filled
May be Filled
May be Filled
May be Filled
May be Filled
May be Filled
May be Filled
May be Filled
May be Filled
May be Filled
May be Filled

6.d.(1) The RECORD IDENTIFIER shall always begin with “HOLI”. Each Holiday Record
used shall have this identification in the first four columns.

6.d.(2) The CALENDAR CODE indicates which work-week calendar the holidays shall be

applied to. More than one HOLI record may be used for a given CALENDAR CODE.

6.d.(3) The HOLIDAY DATE shall contain the date of each individual non-work day.

6.e. Activity Records: Activity Records shall follow any Holiday Record(s). If there are no
Holiday Record(s), then the Activity Records shall follow the Calendar Record(s). There shall be one
Activity Record for every activity in the network. Each activity shall have one record in the following

format:
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Column Max. Regq.
RECORD IDENTIFIER 1-4 4  ACTV Fixed Filled
ACTIVITY ID 6-15 10 v Integer See Comment Below
ACTIVITY DESCR. 17-46 30 Y Alpha. Left Justified
ACTIVITY DURATION 48-50 3V Integer Right Justified
CONSTRAINT DATE 52-58 7 ddmmmyy  May be Filled
CONSTRAINT TYPE 60-61 2 ESorLF  May be Filled
CALENDAR CODE 63-63 1 v Alpha. Filled
HAMMOCK CODE 65-65 1 Y,blank  Fixed May be Filled
WORKERS PER DAY 67-69 3 Integer Right Justified
RESPONSIBILITY CODE 71-74 4 Alpha. Left Justified
WORK AREA CODE 76-79 4 Alpha. Left Justified
MOD OR CLAIM NO. 81-86 6 Alpha. Left Justified
BID ITEM 88-93 6 Alpha. Left Justified
PHASE OF WORK 95-96 2 Alpha. Left Justified
CATEGORY OF WORK 98-98 1 Alpha. May be Filled
FEATURE OF WORK 100-128 30 Alpha. Left Justified

6.e.(1) The RECORD IDENTIFIER for each activity description record must begin with the
four character “ACTV” code. This field shall be used for both the Arrow Diagram Method (ADM)
and Precedence Diagram Method (PDM),

6.e.(2) The ACTIVITY ID consists of coding that shall differ, depending on whether the
ADM or PDM method was selected in the Project Record. If the ADM method was selected then the
field shall be interpreted as two right-justified fields of five (5) integers each. If the PDM method
was selected the field shall be interpreted as one (1) right-justified field of ten (10) integers each.
The maximum activity number allowed under this arrangement is 99999 for ADM and 9999999999
for the PDM method. [Usage note: Many systems allow alphanumeric ACTIVITY IDs. While the
SDEF does not strictly, allow the use of alphanumeric values, users may agree to use the ACTIVITY
ID field to exchange alphanumeric data. It is recommended that the ACTIVITY ID be restricted to
integers when one or more of the systems being used for scheduling allows only integer ACTIVITY
ID values.]

6.e.(3) The ACTIVITY DESCRIPTION shall be a maximum of 30 characters. Descriptions
must be limited to the space provided.

6.e.(4) The ACTIVITY DURATION contains the estimated original duration for the activity
on the schedule. The duration shall be based upon the work-week designated by the activity’s related
calendar.
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6.e.(6) The CONSTRAINT TYPE field shall be used to identify the way that the scheduling
system shall use the CONSTRAINT DATE to modify schedule float calculations. If there is a value
in this field, then there must be a valid entry in the CONSTRAINT DATE field. The valid values for
the CONSTRAINT TYPE are as follows:

Cod Definiti

ES The CONSTRAINT DATE shall replace an activity's early start date,
if the early start date is prior to the CONSTRAINT DATE.

LF The CONSTRAINT DATE shall replace an activity’s late finish date,

if the late finish date is after the CONSTRAINT DATE.

[Usage note: Systems provide a wide variety of constraint types that may not be supported by
other systems. It is recommended that constraint types be restricted to the values above regardless of
the capabilities of the various systems being used for scheduling.]

6.e.(7) The CALENDAR CODE relates this activity to an appropriate work-week calendar.
The ACTIVITY DURATION must be based on the valid work-week referenced by this CALENDAR
CODE field.

6.c.(8) The HAMMOCK CODE indicates that a particular activity does not have its own
independent duration, but takes its start dates from the start date of the preceding activity (or node)
and takes its finish dates from the finish dates of its succeeding activity (or node). If the value of the
HAMMOCK CODE field is “Y”, then the activity is a hammmock activity.

6.e.(9) The WORKERS PER DAY shall contain the average number of workers expected to
work on the activity each day the activity is in progress. If this code is required by project scheduling
specifications, values for this data will be right justified. Activities without workers per day shall
have a value of “0”.

6..(10) The RESPONSIBILITY CODE shall identify the subcontractors or major trade
involved with completing the work for the activity. If this code is required by project scheduling
specifications, value for this data will be left justified.

6.e.(11) The WORK AREA CODE shall identify the location of the activity within the
project. If this code is required by project scheduling specifications, value for this data will be left
justified.

6.¢.(12) The MOD OR CLAIM NUMBER shall uniquely identify activities that are added or
changed on a construction contract modification, or activities that justify any claimed time
extensions. If this code is required by project scheduling specifications, value for this data will be left
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6.e.(13) The BID ITEM shall identify the bid item number associated with each activity. If
this code is required by project scheduling specifications, value for this data will be left justified.

6.e.(14) The PHASE OF WORK shall identify the timing of a specific activity within the
entire project. If this code is required by project scheduling specifications, value for this data will be
left justified.

6.e.(15) The CATEGORY OF WORK shall identify the general type of work performed by
every activity. If this code is required by project scheduling specifications, value for this data will be
placed in the field.

6.e.(16) The FEATURE OF WORK shall identify a very broad designation of the general
type of work that is being accomplished by the activity. If this code is required by project scheduling
specifications, value for this data will be left justified. [Usage note: Many systems require that
FEATURE OF WORK values be placed in several activity code fields. It is recommended that users
review SDEF documentation to determine the correct way to use a given software system to produce
the FEATURE OF WORK code.]

6.1. Precedence Record: The Precedence Record(s) shall follow the Activity Records if a
Precedence Diagram Method schedule (PDM) is identified in the ARROW OR PRECEDENCE field
of the Project Record. The Precedence Record has the following format:

Column Max. Req.

RECORD IDENTIFIER 1-4 4 PRED Fixed Filled

ACTIVITY ID 6-15 10 v Integer See Comment Below
PRECEDING ACTIVITY17 -26 10 v Integer See Comment Below
PREDECESSOR TYPE 28-28 1 v S.F,.C Filled

LAG DURATION 30-33 4 N Integer  Right Justified

6.£.(1) The RECORD IDENTIFIER shall begin with the four characters “PRED” in the first
four columns of the record.

6.£.(2) The ACTIVITY ID identifies the activity whose predecessor shall be specified in this
record.

6.£.(3) The PRECEDING ACTIVITY number is the number of an activity that precedes the
activity noted in the ACTIVITY ID field.

6.f.(4) The PREDECESSOR TYPE field indicates the type of relation that exists between the
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Code Definition
S Start-to-Start relation
F Finish-to-Finish relation
C Finish-to-Start relation

[Usage note: Some systems provide additional predecessor types that may not be supported
by all other systems. It is recommended that predecessor types be restricted to the values above
regardless of the capabilities of the various systems being used for scheduling.]

6.f.(5) The LAG DURATION field contains the number of days delay between the preceding
and current activity. [Usage note: Some systems allow negative values for the LAG DURATION.
Because these values are not supported by all other systems, it is recommended that values be
restricted to zero and positive integers.]

6.g. Unit Cost Record: The Unit Cost Record shall follow all Precedence Records. If the
schedule utilizes the Arrow Diagram Method, then the Unit Cost Record shall follow any Activity
records. There shall be one Unit Cost Record for every activity that is not a lump sum activity.
[Usage note: (1) It is recommended that users who wish to exchange unit cost data contact SDEF
vendor representatives to determine the ability of the software system to import/export unit cost
information. (2) If the software being used by each member of the project team supports unit cost
data then users may wish to conduct a trial run of the SDEF data exchange with a two or three-
activity network to ensure that unit cost data transfers as expected. If problems are found please
consult vendor representatives for resolution prior to exchange of full project schedules. (3) Unit cost
record data does not, in most systems, result in the correct values being placed in the ACTIVITY
COST and COST TO DATE fields of the Progress (PROG) Record. Users must, at this time,
manually transfer the data from the Unit Cost Record to the Progress Record.

The fields for this record shall take the following format:

Column Max. Regq.

RECORD IDENTIFIER 1-4 4 UNIT  Fixed Filled

ACTIVITY ID 6-15 10 v Integer See Comment Below
TOTAL QTY 17-29 13 v Format 8.4 Right Justified
COST PER UNIT 31-43 13 v Format 8.4 Right Justified

QTY TO DATE 45-57 13 v Format 8.4 Right Justified
UNIT OF MEASURE 59-61 3 v Alpha. Left Justified

6.g.(1) The RECORD IDENTIFIER shall be identified with the four characters ‘UNIT”
placed in the first four columns of the record.

A-10
(Am-0003)
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6.g.(2) The ACTIVITY ID for each activity shall match the format described in the activity
record. Each activity may have only one Unit Cost Record.

6.2.(3) The TOTAL QTY is the total amount of material to be used in this activity. This
number consists of eight digits, one decimal point and four more digits. An example of a number in
this format is “11111111.1111". If decimal places are not needed this field shall still contain a
“.0000” in columns 25-29. [Usage note: Many systems support a different format for this value
that does not include as many decimal places. It is recommended that users determine their
requirements for significant digits based on the lowest common denominator of the software systems
being used for a given project.]

6.8.(4) The COST PER UNIT is the cost, in dollars and cents, for each unit to be used in this
activity. This number consists of eight digits, one decimal point, and four more digits. An example
of a number in this format is “11111111.1111". If decimal places are not needed this field shall still
contain a “.0000” in columns 39-43. [Usage note: Many systems support a different format for this
value that does not include as many decimal places. It is recommended that users determine their
requirements for significant digits based on the lowest common denominator of the software systems
being used for a given project.)

6.g.(5) The QTY TO DATE is the quantity of material installed in this activity up to the data
date. This number consists of eight digits, one decimal point, and four more digits. An example of a
number in this format is “11111111.1111". If decimal places are not needed this field shall still
contain a “.0000” in columns 53-57. [Usage note: Many systems support a different format for this
value that does not include as many decimal places. It is recommended that users determine their
requirements for significant digits based on the lowest common denominator of the software systems
being used for a given project.]

6.g.(6) The UNIT OF MEASURE is an abbreviation that may be used to describe the units
being measured for this activity. Valid values for this field are any meaningful English or metric
unit, except “LS” for Lump Sum. Lump Sum activities are not to have Unit Cost Records.

6.h. Progress Record: Progress Record(s) shall follow all Unit Cost Record(s). If there are
no Unit Cost Record(s), then the Progress Record(s) shall follow all Precedence Records. If the
schedule utilizes the Arrow Diagram Method, then the Progress Record shall follow any Activity
Records. One Progress Record is required for every activity in the Activity Record. The fields for
this Record shall be provided in the following format:

A-11
(Am-0003)
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Column Max. Req.
RECORD IDENTIFIER 1-4 4 PROG Fixed Filled
ACTIVITY ID 65 10 Y Integer See Comment Below
ACTUAL START DATE 1723 7V ddmmmyy  Filled if Started
ACTUAL FINISH DATE 2531 7V ddmmmyy  Filled if Finished
REMAINING DURATION 3335 3 N Integer Right Justified
ACTIVITY COST 37-48 12V Format 9.2 Right Justified
COST TO DATE 50-61 12 Format 9.2  Right Justitied
STORED MATERIAL 63-74 12 Format 92  Right Justified
EARLY START DATE 76-82 7 ddmmmyy  Filled if Not Started
EARLY FINISH DATE 84-90 7 N ddmmmyy  Filled if Not Finished
LATE START DATE 9298 7 W ddmmmyy Filled if Not Started
LATE FINISH DATE 100-1067 v ddmmmyy Filled if Not Finished
FLOAT SIGN 108-1081 +,- Fixed Filled if Not Finished
TOTAL FLOAT 110-1123 v Integer R. Just. if Not Finished

6.h.(1) The RECORD IDENTIFIER shall begin with the four characters “PROG"” in the first
four columns of the record.

6.h.(2) The ACTIVITY ID for each activity for which progress has been posted shall match
the format described in the Activity Record.

6.h.(3) An ACTUAL START DATE is required for all in-progress activities. The ACTUAL
START DATE shall be the same as, or later than, the PROJECT START date contained in the
Project Record. The ACTUAL START DATE shall also be the same as, or prior to, the DATA
DATE contained in the Project Record. If there is an ACTUAL START DATE for an activity that
there must also be a REMAININ G DURATION, and the values for the EARLY START DATE and
LATE START DATE are blank. [Usage note: Some systems allow default values for ACTUAL
START DATE if the date is not entered by the user. Because the failure to include a start date for
activities may result in different schedule calculations, it is recommended that the ACTUAL START
DATE be required for all activities in progress.]

6.h.(4) An ACTUAL FINISH DATE is required for all completed activities. If the
REMAINING DURATION of an activity is zero, then there must be an ACTUAL FINISH DATE. If
there is an ACTUAL FINISH DATE, then values for the EARLY START DATE, LATE START
DATE, EARLY FINISH DATE, LATE FINISH DATE, FLOAT SIGN, and TOTAL FLOAT shall be
blank. [Usage note: Some systems allow default values for ACTUAL FINISH DATE if the date is not
entered by the user. Because the failure to include a finish date for activities may result in different
schedule calculations, it is recommended that the ACTUAL FINISH DATE be required for all
activities in progress.}

A-12
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6.h.(S5)AREMAININ G DURATION is required for all activities. Activities that have not
started shall have a remaining duration equal to their original duration. Activities completed based
on time, shall have a zero (0) REMAININ G DURATION. [Usage note: Systems have a variety of
“short-cut” methods to determine the REMAINING DURATION value. It is recommended that users
actually consider the time required to complete the remaining work on a given task, rather than allow
a system to calculate the remaining duration based on the amount of work that has already been
accomplished.]

6.h.(6) The ACTIVITY COST contains the estimated earmned value of the work to be
accomplished in the activity. An example of a number in this format is “1111111 11.11". If decimal
places are not needed this field shall still contain a “.00” in the last three columns of this field.
[Usage note: Users should inquire of software vendors if the user needs to add a zero in the data field
to produce the default value “0.00”.]

6.h.(7) The COST TO DATE contains the earned value for the activity. If there is an
ACTUAL START DATE, then there must also be some value for COST TO DATE. An example of
a number in this format is “111111111.11". If decimal places are not needed, this field shall still
contain a *.00” in the last three columns of this field. The COST TO DATE is not tied to
REMAINING DURATION. For example, if the REMAINING DURATION is “0”, the COST TO
DATE may only be 95% of the ACTIVITY COST. This difference may be used to reflect 5%
retainage for punch list items. [Usage note: Systems implement cost information in different ways.
It is recommended that users carefully review SDEF documentation and test results to determine how
to ensure that SDEF data is exported correctly.]

6.h.(8) The STORED MATERIAL field contains the value of the material that the
Contractor has paid for and is on site or in secure storage areas that is a portion of the COST TO
DATE. An example of a number in this format is “111111111.11”. If decimal places are not needed,
this field shall still contain a “.00” in the last three columns of this field. [Usage note: Systems
implement the stored materials field in a variety of ways. Many systems do not enforce STORED
MATERIAL + COST TO DATE < ACTIVITY COST. To avoid potential confusion between
systems, it is recommended that new activities be added to a schedule to reflect the cost of large
equipment procurement rather than use the STORED MATERIALS field.]

6.h.(9) The EARLY START DATE indicates the earliest date possible that an activity can
start as calculated by a CPM scheduling system or other Contracting Officer approved planning
method. If the progress record for an activity contains an ACTUAL START DATE, then this field
shall be blank.

6.h.(10) The EARLY FINISH DATE indicates the earliest date possible that an activity can
finish as calculated by a CPM scheduling system or other Contracting Officer approved planning
method. If the progress record for an activity contains an ACTUAL FINISH DATE, then this field
shall be blank.

6.h.(11) The LATE START DATE indicates the latest date that an activity can begin as
calculated by a CPM scheduling system or other Contracting Officer approved planning method. If
the progress record for an activity contains an ACTUAL START DATE, then this field shall be
blank.

A-13
(Am-0003)



ER 1-1-11
15 Jun 95

6.h.(12) The LATE FINISH DATE indicates the latest date that an activity can finish as
calculated by a CPM scheduling system or other Contracting Officer approved planning method. If
the progress record for an activity contains an ACTUAL FINISH DATE, then this field shall be
blank.

6.h.(13) The FLOAT SIGN indicates whether the float time calculated using a CPM
scheduling system or other Contracting Officer approved planning method, is positive or negative in
nature. If the progress record for an activity contains an ACTUAL FINISH DATE, then this field
shall be blank. In the case of zero float this field shall be blank.

6.h.(14) The TOTAL FLOAT indicates the total float time. In the Precedence Diagram
Method (PDM), the total float is the difference between the early and late start or finish dates. In the
Arrow Diagram Method (ADM), the total float is equal to the late event time at the end of the
activity, minus the sum of the early event time at the start of the activity plus the duration of the
activity.

6.i. Project End Record: The Project End Record shall be used to identify that the data file
is completed. If the ASCII End of File character is encountered, then data import programs shall use
that character to infer that the data continues on the next disk. The user shall then be prompted for
the next disk number, based on the VOLM record data. The Project End Record shall be the last
record of the entire data file, and shall have the following format:

Column Max. Req.

RECORD IDENTIFIER 1-3 3 END  Fixed Filled

6.i.(1) The RECORD IDENTIFIER for the Project End Record shall be “END”. Data
contained in the data exchange file that occurs after this record shall not be used.
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SECTI ON 01330

SUBM TTAL PROCEDURES

PART 1 GENERAL
1.1 SUBM TTAL DESCRI PTI ONS

The submittal s described bel ow are those required and further described in
ot her sections of the specifications. Oher requirements pertaining to
submttals are included in the SPECI AL CLAUSES. Submittals required by the
CONTRACT CLAUSES and ot her nontechnical parts of the contract are not
included in this section.

SD-01 Data

Submittal s which provide cal cul ati ons, descriptions, or documentation
regardi ng the worKk.

SD- 04 Dr awi ngs

Submittal s which graphically show rel ati onship of various components of the
wor k, schematic di agrans of systens, details of fabrication, |ayouts of
particul ar el ements, connections, and other relational aspects of the work.

SD-06 I nstructions

Preprinted material describing installation of a product, system or
material, including special notices and material safety data sheets, if
any, concerning inpedances, hazards, and safety precautions.

SD- 07 Schedul es

Tabul ar lists showing | ocation, features, or other pertinent information
regardi ng products, materials, equipnent, or conponents to be used in the
wor K.

SD- 08 St atements

A docunent, required of the Contractor, or through the Contractor, froma
supplier, installer, manufacturer, or other |lower tier Contractor, the
purpose of which is to confirmthe quality or orderly progression of a
portion of the work by docunenting procedures, acceptability of nethods or
personnel, qualifications, or other verifications of quality.

SD- 09 Reports
Reports of inspections or tests, including analysis and interpretation of
test results. Each report shall be properly identified. Test methods used
shall be identified and test results shall be recorded.

SD- 13 Certificates
Statement signed by an official authorized to certify on behalf of the

manuf acturer of a product, systemor material, attesting that the product,
systemor material neets specified requirenents. The statenment mnust be
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dated after the award of the contract, nust state the Contractor's nane and
address, nust nane the project and |ocation, and nust |ist the specific
requi renents which are being certified.

SD- 14 Sanpl es

Sanpl es, including both fabricated and unfabricated physical exanples of
materials, products, and units of work as conplete units or as portions of
units of work.

SD- 18 Records

Docunmentation to record conpliance with technical or adm nistrative
requi renents.

SD-19 Qperation and Mi ntenance Manual s

Data which forns a part of an operation and nmai nt enance manual .
1.2 SUBM TTAL CLASSI FI CATI ON

Submittals are classified as foll ows:
1.2.1 Gover nment Approved

CGovernnmental approval is required for extensions of design, critical

mat eri al s, deviations, equipnent whose conpatibility with the entire system
nmust be checked, and other itenms as designated by the Contracting Oficer.
Wthin the terms of the Contract O ause entitled "Specifications and

Drawi ngs for Construction,” they are considered to be "shop draw ngs."

1.2.2 I nformati on Only

Al submittals not requiring Government approval will be for information
only. They are not considered to be "shop drawi ngs" within the terns of
the Contract C ause referred to above.

1.3 APPROVED SUBM TTALS

The Contractor shall coordi nate Governnental approval submittals with al

ot her aspects of the project so that proper interfaces are naintained. The
Contracting OFficer's approval of submittals shall not be construed as a
conpl ete check, but will indicate only that the general nethod of
construction, materials, detailing and other information are satisfactory.
Approval will not relieve the Contractor of the responsibility for any
error which may exist, as the Contractor under the CQC requirenents of this
contract is responsible for dinensions, the design of adequate connections
and details, and the satisfactory construction of all work. After

subm ttal s have been approved by the Contracting Oficer, no resubmtta

for the purpose of substituting materials or equipnent will be considered
unl ess acconpani ed by an expl anation of why a substitution is necessary.

1.4 DI SAPPROVED SUBM TTALS

The Contractor shall make all corrections required by the Contracting
Oficer and pronptly furnish a corrected submttal in the formand nunber
of copies specified for the initial submttal. |If the Contractor considers
any correction indicated on the submttals to constitute a change to the
contract, a notice in accordance with the Contract C ause "Changes" shall
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be given pronptly to the Contracting Oficer
5  WTHHOLDI NG OF PAYMENT

Payment for materials incorporated in the work will not be made if required
approval s have not been obt ai ned.

PART 2 PRCDUCTS (NOT APPLI CABLE)

PART 3 EXECUTI ON

3.

1 GENERAL

The Contractor shall make submittals as required by the specifications.
The Contracting O ficer may request submittals in addition to those
speci fi ed when deened necessary to adequately describe the work covered in
the respective sections. Units of weights and neasures used on al
submttals shall be the same as those used in the contract draw ngs. Each
subm ttal shall be conplete and in sufficient detail to allow ready

determ nati on of conpliance with contract requirenments. Prior to
submttal, all itens shall be checked and approved by the Contractor's
Quality Control (CQC) representative and each item shall be stanped,
signed, and dated by the CQC representative indicating action taken
Proposed devi ations fromthe contract requirenments shall be clearly
identified. Submittals shall include itenms such as: Contractor's,

manuf acturer's, or fabricator's draw ngs; descriptive literature including
(but not limted to) catal og cuts, diagrans, operating charts or curves;
test reports; test cylinders; sanples; O&M manuals (including parts list);
certifications; warranties; and other such required submttals. Submttals
requi ri ng Government approval shall be schedul ed and nmade prior to the
acquisition of the material or equi pment covered thereby. Sanples
remai ni ng upon conpl etion of the work shall be picked up and di sposed of in
accordance with manufacturer's Material Safety Data Sheets (MSDS) and in
conpliance with existing | aws and regul ati ons.

.2 SUBM TTAL REG STER (ENG FORM 4288)

At the end of this section is one set of a Submittal Register listing each
item of equi pnent and materials for which submttals are required by the
specifications; this list may not be all inclusive and additiona
submttals may be required. The Contractor will also be given the
Submittal Register as a diskette containing the conputerized ENG Form 4288
and instructions on the use of the diskette. Colums "d" through "q" have
been conpl eted by the Governnent; the Contractor shall conplete colums "a"
through "c" and "r" through "t" and submit the forns to the Contracting
Oficer for approval within 30 cal endar days after Notice to Proceed. The
approved submittal register will becone the scheduling docunent and will be
used to control submttals throughout the Ilife of the contract. The
submttal register and the progress schedul es shall be coordi nated.

.3 SCHEDULI NG

Submittals covering conponent itens formng a systemor itens that are
interrelated shall be scheduled to be coordi nated and subm tted
concurrently. Certifications to be submtted with the pertinent draw ngs
shal |l be so schedul ed. Adequate tine (a mninumof 30 cal endar days
exclusive of mailing tinme) shall be all owed and shown on the register for
review and approval. No delay danages or tine extensions will be all owed
for tine lost in late submttals. An additional 15 cal endar days shall be
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al | owned and shown on the register for review and approval of subnittals for
food service equi pnent and refrigerati on and HVAC control systens.

.4 TRANSM TTAL FORM ( ENG FORM 4025)

The sanple transmittal form (ENG Form 4025) attached to this section shal
be used for submtting both Governnment approved and information only
submttals in accordance with the instructions on the reverse side of the
form These fornms will be furnished to the Contractor. This formshall be
properly conpleted by filling out all the heading bl ank spaces and
identifying each itemsubmtted. Special care shall be exercised to ensure
proper listing of the specification paragraph and/or sheet nunber of the
contract drawi ngs pertinent to the data submtted for each item

.5 SUBM TTAL PROCEDURE

Submttals shall be nade as foll ows:

.5.1 Pr ocedur es

The Contractor shall establish procedures for purchasing materials and

equi prent, subcontracting, and processing of shop draw ngs, outlining the
responsibilities at each level to insure that adequate revi ew and approval,
timely delivery, verification of procedures and proper storage are
provided. Delays in the review and approval process shall not be given
consideration for a tine extension or additional cost, when such del ays are
the result of the Contractor's late submittal or failure to provide proper
subm ttals; or make corrections in conpliance with the contract docunents
or the Contracting Officer's comments; or provide a resubmttal because of
an unacceptabl e original submttal

5.2 Devi ati ons

a. For submittals which include proposed deviations requested by the
Contractor, the columm "variation" of ENG Form 4025 shall be
checked. The Contractor shall set forth in witing the reason for
any devi ati ons and annot ate such devi ati ons on the submttal
Approval action by the Contracting Oficer will not relieve the
Contractor of his quality control responsibility and conpliance
with the contract, except for those specific portions of a
subm ttal which clearly highlight the departures fromthe
contract, and which are brought to the attention of the
Government. The Contractor shall be responsible for al
corrective actions, when submttals containing provisions of
non- conpliance with the contract are not specifically brought to
the Governnent's attention. Any associated cost or time |oss
resulting fromsuch corrective actions shall not be nmade subject
to a claimagainst the Government. The Governnent reserves the
right to rescind i nadvertent approval of submittals containing
unnot ed devi ati ons.

b. In cases where "trade nanes or equal" specifications are used in
t he Techni cal Specifications, any "equal" substitution by the
Contractor is considered a variance and will require the
CGovernnment's approval. The submittal shall specifically indicate
if the "equal" does not conformto features of the "trade nane"
along with justification for the difference.

c. Variations fromthe contract requirements nay require an
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appropriate contract nodification prior to acceptance by the
Government; however, such pending action shall not be a basis of
claimfor tinme or additional cost against the Government, since
the Contractor still has the option to conply with the origina
contract requirenents. |If the variation is of a minor nature and
does not affect a change in cost or tine of performance, a

nmodi fication may not be issued. Al variations shall neet the
standards set by the contract docunents.

6 COORDI NATI ON OF LAYQUTS

The Contractor Quality Control (CQC) organization is responsible for
ensuring that the shop drawi ngs and submittals of the different trades are
coordi nated in order that space conflicts during installation/construction
of nechanical, electrical, architectural, civil, structural and other itens
of work are avoided. The Contractor shall prepare/devel op coordinated
wor ki ng | ayout drawi ngs prior to commencenent of any feature of work, at
any contractor tier, unless otherwi se directed by the Contracting O ficer
These | ayout drawi ngs shall be reviewed and certified by the CQC

organi zation prior to the start of work in any area. The CQC shall ensure
that |ayout drawi ngs indicate all necessary features of work, providing for
a coordinated arrangenent of the various installations, giving ful

consi deration for access to installed equi pnent/systens and the future

mai nt enance of these itens. Interference between equi prent and systens or
construction materials which cannot be resol ved between Contractor and
subcontracting tiers shall be resolved by the Contracting Oficer at no
additional cost to the Governnent, if it is determ ned that adequate space
was avail able and installations could have been accommodated wi thin the
desi gnated construction area through properly coordinated | ayout draw ngs.
One (1) CQC certified copy of all layout drawi ngs shall be available for
the Governnent's review five (5) working days prior to schedul ed
commencenent of the work. Subm ssion shall be made upon Governnent's
request.

.7 CONTROL OF SUBM TTALS

The Contractor shall carefully control his procurenent operations to ensure
that each individual submittal is nade on or before the Contractor
schedul ed submittal date shown on the approved "Subnmittal Register."

. 7.1 Mont hly Updates of Submittal Register

Mont hly updates of the initially accepted Submttal Register, ENG Form
4288, shall be provided in duplicate at the time the nonthly progress
payment is requested and be current to within one (1) week of the date of
subm ssion. \Where a nonthly progress paynment is not being requested,
update shall be submtted on the 15th of each nonth or a work day cl osest
to the 15th. |If the Contractor fails to provide the Governnment an
acceptable initial submttal register or nonthly updates within the
specified time frames, the Government may i ssue a stop work order and

wi t hhol d a portion of pending progress paynents due to non-perfornance.
Any resulting cost or tine loss to the Contractor due to such CGovernnent
action shall not be subject to a claimfor the tinme extensions or for
addi ti onal cost or damages by the Contractor. Furnishing of the submtta
regi ster by the Contractor and the subsequent review by the Government do
not relieve the Contractor of the obligation to comply with all of the
contract submittal requirements; for exanple, even if a required submtta
was not originally listed on the initial register accepted by the
CGovernnment, the Contractor will still be responsible for providing such
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submttal in accordance with the contract. The follow ng shall be provided
on the nonthly updates to the initially approved schedul e:

a. Activity nunber (columm a), Transmittal nunber (columm b), Item
Nunber (colum c), and entries under colums u through aa, as
appropri ate.

b. Distinguish those submittals which are VARI ANCES, as appropriate.

c. Furnish a separate LISTING of required RESUBM TTALS, together with
the Governnent's review comments, and appropriate Contractor's
status report on pending resubnmittal actions.

d. Furnish a separate LISTING of submittals provided by the
Contractor to the Governnent; and anot her separate LI STING of
submttals returned by the Government to the Contractor, for the
particul ar nmonth the update is furnished.

8 GOVERNMENT APPROVED SUBM TTALS

Shop draw ngs furnished for Government approval, including "variations",
shall be submitted in six (6) copies, to include resubmttals. Upon

conpl etion of review by the Governnment, five (5) copies will be retained by
the Contracting Oficer and one (1) copy will be returned to the Contractor

.9 | NFORVATI ON ONLY SUBM TTALS

Shop draw ngs provided for Governnent information only shall be submtted
in five (5) copies, to include resubmttals; none will be returned to the
Contractor. Since approval by the Contracting Oficer is not required on
information only submttals, these may or may not be reviewed by the
Government; non-review by the Governnent does not constitute a waiver of
any requirenment of the contract drawi ngs or specifications. Certification
and approval by the Contractor Quality Control that a submttal neets the
requi renents of the contract shall signify conpletion of the review
process. However, the Government reserves the right to require the
Contractor to resubmit any itemfound not to conmply with the contract. The
Contractor is responsible for furnishing material conform ng to the plans
and specifications, and the Contracting Oficer may require the renoval and
repl acenent of nonconformng material incorporated in the work. This does
not relieve the Contractor of the requirenent to furnish sanples for
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testing by the Government |aboratory or check testing by the Government in
t hose instances where the technical specifications so prescribed.
3.10 STAWPS

Stanps used by the Contractor on the submittal data to certify that the
subm ttal neets contract requirenents shall be simlar to the follow ng

CONTRACTOR

(Fi rm Narre)

Appr oved

Approved with corrections as noted on submittal data and/or
attached sheets(s).

SI GNATURE

TI TLE:

DATE:

3.11 SUBM TTAL CONTROL DOCUMENTS

Submittal control docunents and all submittal to the Contracting Oficer
shal | be addressed to:

U S. Arny Engineer District, Honolulu
Schofi el d Barracks Resident Ofice, Bldg 230
Fort Shafter, Hawaii 96858-5440

-- BEnd of Section --

SECTI ON 01330 Page 8



(3D-dW3D ‘wauodoid)

40 133HS

‘31370S80 SI €6 435 40 NOILIA3 (01-1-G1v H3)

G6 HVIN 'H-S20P INHO4 ON3

iLvd ALIHOHLINY DNIAOHAAY 40 3UNLYNDIS ANV F1L1L "FNVYN

{opy wayy Aq1si]) AINENLIH SIHNSOTONI

NOILOV TYAOUddY - Il NOILDIS

HOLOVHINOD 40 FHNLVNOIS ANV INVN

asim Jayio se 1daoxa suoneoyoads pue sHUIMRIP J0RILOD
8Y) M 3oURIIOHUOD JOHIS Ul PUR 108100 3l pue jlk13p U}
pamatnal uaaq aaky swall pailluigns anoqe sy jeyl Ajiao |

‘pejels

SHYVINIY
D) g 5 " 2 P Py q o
'ON 133HS "ON "vdvd (g "ou uoponisuy 3353)
3402 (9 "oN ONIMYHA '03dS "ON 3HNHO0YE
asn uoponijsuy 3@02 3Isn $31d0O HO ONIMYHA
10 @35} HOLOVHINOD 1NINND0Q 40 JAHND "1VD (2)a/1aquunu [spoty ‘azis 3dAY) ‘ON
404 NOILVIYVA HO4 JONIYI43H LOVHINOD ‘ON ‘HINOO HO B4 A311NENS W3 LI 40 NOLLdIWOS3d W31l
IVAQYddY "L.AQY D Ooid D HO04 {leipuwisues) yors
S TVLIIWSNYYL SIHL “INO Y03HD NOILVYOO0T ANV 3141l 103rodd yum woi1oes suo Ajuo 19409} *ON "23S NOILVYOI4103dS
TVLLINSNYYHL
40 TVLLIWENS3IY V St SIHL
IVLLINSNY YL M3N YV SI SiHL
13NO XD23HO "ON 1OVHINOD ‘WOHd ‘0L

(1010841100 21 Aq paieniui aq jum uonvss siyt] SINALE ONIMOTI0OH IHL 40 TYAOHddY HO4 1SIN0D3Y - | NOILOIS

"ON IVLLINSNVYYHL

divad

{wisog siyy Bunenuy o) 101d 8pjs 9SIBASL B} U0 SUONINASUI PpraY)

JONVITdINOD 40 S3LVII41LH3D S.HIHNLOVANNYIN

HO ‘SAHINYS TWIHALYIN 'Y1VA LNIININDT "'SONIMVYHA dOHS 40 TVLILHAISNVHL




(4-GZOr Wio4 HNJF JO 8519A8Y)

‘suoneoyoads pue sueid 1911102 9Y) Jo sluawennbal syl (e ylim BuAjdwod woly 1010.U0D BY) 8ABI@I 10U S0P SWall Jo [eaosddy ‘O

(Ajoads) 1eno - o ‘eouapuodsaniod elesedas Aq paumas aq inpmy — 4
‘Sluswalinbal 192.1U09 YlIM pajou se ‘painbal uoissignsal 18aYys payoelie o) Jajay
Ajldwos jou saop ‘pabpajmouioe 1digoay - X4 ‘sBuimesp uo pajou se 1deoxa ‘panosddy -- )
‘paBpajmoujoe 1digoay - 4 ‘sBuimesp uo palou se 1dsoxa 'panorddy - q
t

‘(payoene asg) panoiddesiq -- 3 ‘pannugns se pasoiddy -y

A3LLINENS SWTLI OL N3AID 34V S300I NOILOY ONIMOT104 3HL ;

‘paniwgns well yoes 0} ‘b6 uwNd ‘| Uondag

MO[3q PRlEDIPUL SB S8POJ UOHOR UBISSE [{IM J010RIIU0J BY | "JOIJBIIU0D 3y} 01 WINIas 0} Jolid Wi 3y} 0} Paydelle pue Pajesipul 31e SAINSOJOUR 3INSUD |um Asy) uoIppe

Ul "Pallwgns wall Yoea 0} | UWN|o ‘| uolloag Uy papiaoid aoeds ul mojaq paleaipul se sapod uoploe ubisse M Aluoyine Buiaosdde siesuibul jo sdioy Auny "gn
i

[ UONIDAS I UWINGOD Ul ,81BdINIBD, 10 ,3jdwes, 81BJIpU! ‘pallWsUe]] St 3oueldWOD) JO 81BDYNISY $,18INJIRINURIA IO |RUSIEW JO ojdiues & Uayp

‘paninbai 10U SI [RINUSURS JO J8113] ‘|eIlIWSURI-J[8S SI W04

*LWSjteway, 104 papinoid eoeds ayy ul papnjoul aq jjleys
108}48 1BY1 01 JUSWAIRIS UBILIM B 'OS|e--SUONIeD!)10ads pue sueld ayl Ylim 90UBPICO3E UL 10U SI [BIIWIGNS B USYM UWNI0D ,UONEBHEA, 34} Ut pade|d aq |jeys ¥oayo vy

‘suonesyroads a8yl o su0i10as djeledas Jepun S|BIIWIQNS IO Pasn ag |iM ULIo) jelIwsuen aiesedag

‘unoy eresedas e uo panwgns aq [pm Bulipuey snonipadxa Bunbes sieywgng

‘wio} s1y1 uo Anua yoes 10§ Y-88ZF INHOJ ON3J UO pajedipul se ,'ON Wal[, awes ayl aq ||Im , ON wal|, ayy

11aquUINU [B1IILIGNS MBU B8Y) SB |jam

SB UOISSILIQNS 1SB| 0 Jaquinu [eiusueIl 11asul "sfelliwignsal uo !xoq aieudoidde syl yiew sjeliwgnsal 10 s|eINWgNS Mau 104 “(eIIUgNS yoea BulAjnuapy Joy 1equinu

[elIas e WO jlIM “J3quinu 1DBHUO0D 8Y} O} UONIPPE Ul “JBquInu SIy| °,'ON jellrusUeI(,, J0) papiaoid aoeds ay) ul AjgAIINDSSUOD PalsquINy 8q |jeYs (BIlIWSUES) Yoeg

*$91d09 Jo Jaquinu pasnnbal ay3 ul J0I0EIIU0YD By AQ PBIBINUI 8 ||IM | UO11D03G

SNOILONYLSNI



SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION
FYOO OMA INSTALL CONCRETE HELICOPTER PADS, WHEELER ARMY AIRFIELD 01320
CLASSI- CONTRACTOR CONTRACTOR GOVERNMENT,|
TYPE OF SUBMITTAL EICATION SCHEDULE DATES ACTION CTION
I c
A N E ol 1
c s| [s] [r &N |6
T T[s|[T| [T M|F |o
I p[rlc|a| |1 o |va| R
i I Alcle|ele|tAlE[alm |rp| v suMIT
1 | TRANS- | [ [SPECIFICATION wiTlolmlplcvlcInia gl APPROVAL [ MATERIAL TO
¢ | MITTAL | = | PARAGRAPH DESCRIPTION OF oli i lolElolalelolol Toluol & NEEDED | NEEDED | . GOVERN- |
NO. NUMBER ITEM SUBMITTED alnloliIntRIFILIRIAL N IEV] w | svemiT BY BY o| DatE MENT | 5| DATE REMARKS
N N T|c[N[E|T|T|E[E|D|L|OL|NE]| E D D
o] o Als|s|s|s|s]|s|s|s|s|NY|TD| R E E
a b. c d. e. flg.fh.i|j. |k ]l jm.In.Jo.| p o] I S. t. u. V. W. X. Y. Z. aa.
1.1 Preliminary Project Schedule X
1.1 Initial Project Schedule X
1.1 Periodic Schedule Updates X
1.1 Qualifications X
1.1 Narrative Report X
1.1 Schedule Reports X
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SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION
FYO0 OMA INSTALL CONCRETE HELICOPTER PADS, WHEELER ARMY AIRFIELD 01430
CLASSI- CONTRACTOR CONTRACTOR GOVERNMENT]
TYPE OF SUBMITTAL FICATION SCHEDULE DATES ACTION. CTION
I c

A N E of1

c s| |s| |r &N |G

T Tis|T| |T M[F |o

I p|rR|c|a|l |1 o |val r

H r alclelelelt AlElAlM |RP| ¥ suBMIT

1 | TRANS- | [ [SPECIFICATION wiTlolmlplcvlcInia gl APPROVAL | MATERIAL TO

v MITTAL | © [ PARAGRAPH DESCRIPTION OF oli i lolElolalelolol Toluol & NEEDED | NEEDED | . GOVERN- |

NO. NUMBER ITEM SUBMITTED alnloliIntRIFILIRIAL N IEV] w | svemiT BY BY o| DatE MENT | 5| DATE REMARKS

N N Tle|n[e[T|T|E|E[D|L|OL|NE]| E D D

o) o) Als|s|s|s|s]|s|s|s|s[nY|TD]| R E E

a. b. C d. e. f.{g.lh.li. i |k.JI. Jm.In.]Jo.| p . r. S. 1. u. V. W. X. V. z aa.

1.3 Environmental Protection Plan X X
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SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION
FYOO OMA INSTALL CONCRETE HELICOPTER PADS, WHEELER ARMY AIRFIELD 01600
CLASSI- CONTRACTOR CONTRACTOR GOVERNMENT]
TYPE OF SUBMITTAL EICATION SCHEDULE DATES ACTION CTION
| C

A N E ol I

C sl |s] IR &N |G

T Tl{s|T| [T M|F |oO

| D|R|C|A | o |vaAa| R

' ! Alclelele | [AE[A M [rp| v suBMIT

T TRANS- | - [SPECIFICATION wiTlolmlelclulelnta INr] | APPROVAL | MATERIAL TO

v MITTAL | | PARAGRAPH DESCRIPTION OF olililolelolalelolul Tolmol & NEEDED | NEEDED | . GOVERN- |

NO. NUMBER ITEM SUBMITTED alnloliINlRIFILIRIAL N lEV] W SUBMIT BY BY 5 DATE MENT | 5| DATE REMARKS

N N T|GIN[E[T|T|E|E[D|L|OL|NE] E D D

o o Als|s|s|s|s|s|s|s|s|NY|TD| R E E

a b. C d. e. flglh i1k ]l Imfn.Jo.| p. d. I S. t. u. V. W. X, V. z aa.

1.3 Inventory of Y2K Compliant X X

Equipment

ENG FORM 4288, Jul 96
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SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION
FYOO OMA INSTALL CONCRETE HELICOPTER PADS, WHEELER ARMY AIRFIELD 01900
CLASSI- CONTRACTOR CONTRACTOR GOVERNMENT,|
TYPE OF SUBMITTAL EICATION SCHEDULE DATES ACTION CTION
I c
A N E ol 1
c s| [s] [r &N |6
T T[s|[T| [T M|F |o
I p[rlc|a| |1 o |va| R
i I Alcle|ele|tAlE[alm |rp| v suMIT
1 | TRANS- | [ [SPECIFICATION wiTlolmlplcvlcInia gl APPROVAL [ MATERIAL TO
¢ | MITTAL | = | PARAGRAPH DESCRIPTION OF oli i lolElolalelolol Toluol & NEEDED | NEEDED | . GOVERN- |
NO. NUMBER ITEM SUBMITTED alnloliIntRIFILIRIAL N IEV] w | svemiT BY BY o| DatE MENT | 5| DATE REMARKS
N N T|c[N[E|T|T|E[E|D|L|OL|NE]| E D D
o] o Als|s|s|s|s]|s|s|s|s|NY|TD| R E E
a b. c d. e. flg.fh.iJj. |k ]l jm.fn.Jo.| p. qg. I S. t. u. V. W. X. Y. z aa.
1.1 As-Built Drawings X X
1.1 Dust Control X X
1.1 Excavation/Trenching Clearance X[ | X
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SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION
FYOO OMA INSTALL CONCRETE HELICOPTER PADS, WHEELER ARMY AIRFIELD 02050
CLASSI- CONTRACTOR CONTRACTOR GOVERNMENT
TYPE OF SUBMITTAL FICATION SCHEDULE DATES ACTION CTION
| C

A N E Ol 1

C S S R &|N G

T T(S|T T M| F (o]

| D|R|C|A | (o] VA R

' ! Alclelele | [AE[A M [rp| v suBMIT

T TRANS- £ ISPECIFICATION wlTlolmlelcIvlcIn A NR | APPROVAL | MATERIAL TO

v MITTAL M PARAGRAPH DESCRIPTION OF olililulelolalelolul Tolmo £ NEEDED NEEDED c GOVERN- c

NO. NUMBER ITEM SUBMITTED alnloliInljIFILIRIAL I NlE V] W SUBMIT BY BY o DATE MENT o DATE REMARKS

N N T|GIN|(E|T|T|E|E|DJL|OL|NE E D D

(o] (o] A[S|S|S|S|S|S|S[S|S|INY|TD R E E

a b. C d. e. flglh i1k ]l Imfn.Jo.| p. d. I S. t. u. V. W. X V. z aa.

1.3 Work Plan X X
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SUBMITTAL REGISTER CONTRACT NO.
(ER 415 1-10)

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION
FYO0 OMA INSTALL CONCRETE HELICOPTER PADS, WHEELER ARMY AIRFIELD 02225
CLASSI- CONTRACTOR CONTRACTOR GOVERNMENT]
TYPE OF SUBMITTAL FICATION SCHEDULE DATES ACTION. CTION
I c
A N E of1
c s| |s| |r &N |G
T Tis|T| |T M[F |o
I p|rR|c|a|l |1 o |val r
' T Alcle|eleltale|alw |rp| v susmIT
1 | TRANS- | [ [SPECIFICATION wiTlolmlplcvlcInia gl APPROVAL | MATERIAL TO
v MITTAL | © [ PARAGRAPH DESCRIPTION OF oli i lolElolalelolol Toluol & NEEDED | NEEDED | . GOVERN- |
NO. NUMBER ITEM SUBMITTED alnloliIntRIFILIRIAL N IEV] w | svemiT BY BY o| DatE MENT | 5| DATE REMARKS
N N Tle|n[e[T|T|E|E[D|L|OL|NE]| E D D
o) o) Als|s|s|s|s]|s|s|s|s[nY|TD]| R E E
a. b C. d. e f.{g.lh.li. . |k.]l. Jm.fn.Jo.| p. . r. S 1. u V. W. X. V. z aa.
1.3 Earthwork X X
1.3 Testing X X
1.3 Field Testing Control X X
1.3 Testing X X
1.3 Earthwork X| | X

ENG FORM 4288, Jul 96 SPECSINTACT PAGE 1 OF 1 PAGES



SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION
FYOO0 OMA INSTALL CONCRETE HELICOPTER PADS, WHEELER ARMY AIRFIELD 02230
CLASSI- CONTRACTOR CONTRACTOR GOVERNMENT]
TYPE OF SUBMITTAL FICATION SCHEDULE DATES ACTION. CTION
I c

A N E of1

c s| |s| |r &N |G

T Tis|T| |T M[F |o

I p|rR|c|a|l |1 o |val r

H r alclelelelt AlElAlM |RP| ¥ suBMIT

1 | TRANS- | [ [SPECIFICATION wiTlolmlplcvlcInia gl APPROVAL | MATERIAL TO

v MITTAL | © [ PARAGRAPH DESCRIPTION OF oli i lolElolalelolol Toluol & NEEDED | NEEDED | . GOVERN- |

NO. NUMBER ITEM SUBMITTED alnloliIntRIFILIRIAL N IEV] w | svemiT BY BY o| DatE MENT | 5| DATE REMARKS

N N Tle|n[e[T|T|E|E[D|L|OL|NE]| E D D

o) o) Als|s|s|s|s]|s|s|s|s[nY|TD]| R E E

a. b. C d. e. f.{g.lh.li. . |k.]l. Jm.fn.Jo.| p. . r. S. 1. u. V. W. X. V. z aa.

3.3.1 Materials Other Than Salable Timber X| | X
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SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION
FYOO OMA INSTALL CONCRETE HELICOPTER PADS, WHEELER ARMY AIRFIELD 02272
CLASSI- CONTRACTOR CONTRACTOR GOVERNMENT,|
TYPE OF SUBMITTAL EICATION SCHEDULE DATES ACTION CTION
I c
A N E ol 1
c s| [s] [r &N |6
T T[s|[T| [T M|F |o
I p[rlc|a| |1 o |va| R
i I Alcle|ele|tAlE[alm |rp| v suMIT
1 | TRANS- | [ [SPECIFICATION wiTlolmlplcvlcInia gl APPROVAL [ MATERIAL TO
¢ | MITTAL | = | PARAGRAPH DESCRIPTION OF oli i lolElolalelolol Toluol & NEEDED | NEEDED | . GOVERN- |
NO. NUMBER ITEM SUBMITTED alnloliIntRIFILIRIAL N IEV] w | svemiT BY BY o| DatE MENT | 5| DATE REMARKS
N N T|c[N[E|T|T|E[E|D|L|OL|NE]| E D D
o] o Als|s|s|s|s]|s|s|s|s|NY|TD| R E E
a b. c d. e. flg.fh.iJj. |k ]l jm.fn.Jo.| p. qg. I S. t. u. V. W. X Y. Z. aa.
2.1.2 Thread X X
3.6 Engineered Penetrations X X
2.2.1 Manufacturing, Sampling, and X X
Testing
1.2 Qualifications X X
2.2.2 Site Verification Sampling and X X
Testing
3.4 Seaming X X
2.1.1 Geotextile X X
2.1.1 Geotextile X X
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SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION
FYOO OMA INSTALL CONCRETE HELICOPTER PADS, WHEELER ARMY AIRFIELD 02558
CLASSI- CONTRACTOR CONTRACTOR GOVERNMENT
TYPE OF SUBMITTAL FICATION SCHEDULE DATES ACTION CTION
| C

A N E Ol 1

C S S R &|N G

T T(S|T T M| F (o]

| D|R|C|A | (o] VA R

' ! Alclelele | [AE[A M [rp| v suBMIT

T TRANS- £ ISPECIFICATION wlTlolmlelcIvlcIn A NR | APPROVAL | MATERIAL TO

v MITTAL M PARAGRAPH DESCRIPTION OF olililulelolalelolul Tolmo £ NEEDED NEEDED c GOVERN- c

NO. NUMBER ITEM SUBMITTED alnloliInljIFILIRIAL I NlE V] W SUBMIT BY BY o DATE MENT o DATE REMARKS

N N T|GIN|(E|T|T|E|E|DJL|OL|NE E D D

(o] (o] A[S|S|S|S|S|S|S[S|S|INY|TD R E E

a b. C d. e. flglh i1k ]l Imfn.Jo.| p. d. I S. t. u. V. W. X, V. z aa.

1.2 Tests X X
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SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION
FYOO OMA INSTALL CONCRETE HELICOPTER PADS, WHEELER ARMY AIRFIELD 02580
CLASSI- CONTRACTOR CONTRACTOR GOVERNMENT,|
TYPE OF SUBMITTAL EICATION SCHEDULE DATES ACTION CTION
I c
A N E ol 1
c s| [s] [r &N |6
T T[s|[T| [T M|F |o
I p[rlc|a| |1 o |va| R
i I Alcle|ele|tAlE[alm |rp| v suMIT
1 | TRANS- | [ [SPECIFICATION wiTlolmlplcvlcInia gl APPROVAL [ MATERIAL TO
¢ | MITTAL | = | PARAGRAPH DESCRIPTION OF oli i lolElolalelolol Toluol & NEEDED | NEEDED | . GOVERN- |
NO. NUMBER ITEM SUBMITTED alnloliIntRIFILIRIAL N IEV] w | svemiT BY BY o| DatE MENT | 5| DATE REMARKS

N N T|c[N[E|T|T|E[E|D|L|OL|NE]| E D D
o] o Als|s|s|s|s]|s|s|s|s|NY|TD| R E E
a b. c d. e. flg.fh.i|j. |k ]l jm.In.Jo.| p qg. I S. t. u. V. W. X. Y. z aa.

1.2 Equipment Lists X X

1.2 Mixing, Thinning and Application X X

1.2 Material Tests X X

1.2 Volatile Organic Compound (VOC) X X

Content
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SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION
FYO0 OMA INSTALL CONCRETE HELICOPTER PADS, WHEELER ARMY AIRFIELD 02593
CLASSI- CONTRACTOR CONTRACTOR GOVERNMENT]
TYPE OF SUBMITTAL FICATION SCHEDULE DATES ACTION. CTION
I c
A N E of1
c s| |s| |r &N |G
T Tis|T| |T M[F |o
I p|rR|c|a|l |1 o |val r
' T Alcle|eleltale|alw |rp| v susmIT
1 | TRANS- | [ [SPECIFICATION wiTlolmlplcvlcInia gl APPROVAL | MATERIAL TO
v MITTAL | © [ PARAGRAPH DESCRIPTION OF oli i lolElolalelolol Toluol & NEEDED | NEEDED | . GOVERN- |
NO. NUMBER ITEM SUBMITTED alnloliIntRIFILIRIAL N IEV] w | svemiT BY BY o| DatE MENT | 5| DATE REMARKS

N N Tle|n[e[T|T|E|E[D|L|OL|NE]| E D D
o) o) Als|s|s|s|s]|s|s|s|s[nY|TD]| R E E
a. b. C d. e. f.{g.lh.li. . |k.]l. Jm.fn.Jo.| p. . r. S. 1. u. V. W. X. V. z aa.

1.2 Test Results X X

1.2 Equipment List X

1.2 Manufacturer's Instructions X X

2.1 Compression Seals X X
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SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION
FYOO OMA INSTALL CONCRETE HELICOPTER PADS, WHEELER ARMY AIRFIELD 02722
CLASSI- CONTRACTOR CONTRACTOR GOVERNMENT]
TYPE OF SUBMITTAL EICATION SCHEDULE DATES ACTION CTION
| C

A N E o]l

C S S R &[N G

T TIS|T T M| F (@]

| D(R|C|A | (@] VA R

' ! Alclelele | [AE[A M [rp| v suBMIT

T TRANS- £ ISPECIFICATION wlTlolmlelcIvlcIn A NR | APPROVAL | MATERIAL TO

v MITTAL M PARAGRAPH DESCRIPTION OF olililulelolalelolul Tolmo £ NEEDED NEEDED c GOVERN- c

NO. NUMBER ITEM SUBMITTED alnloliInljIFILIRIAL I NlE V] W SUBMIT BY BY o DATE MENT o DATE REMARKS

N N T|GIN[E|T|T|E|E[D|L|OL|NE E D D

(@] (@] A|S|[S|S|S[S|S|S|[S|S|INY|TD R E E

a b. C d. e. flglhidilk ]l mfn.jo.| p d. I S. t. u. V. W. X, V. z aa.

1.5 Sampling and testing X X
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SUBMITTAL REGISTER CONTRACT NO.
(ER 415 1-10)
TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION
FYOO OMA INSTALL CONCRETE HELICOPTER PADS, WHEELER ARMY AIRFIELD 02749
CLASSI- CONTRACTOR CONTRACTOR GOVERNMENT,|
TYPE OF SUBMITTAL EICATION SCHEDULE DATES ACTION CTION
I c
A N E ol 1
c s| [s] [r &N |6
T T[s|[T| [T M|F |o
I p[rlc|a| |1 o |va| R
i I Alcle|ele|tAlE[alm |rp| v suMIT
1 | TRANS- | [ [SPECIFICATION wiTlolmlplcvlcInia gl APPROVAL [ MATERIAL TO
¢ | MITTAL | = | PARAGRAPH DESCRIPTION OF oli i lolElolalelolol Toluol & NEEDED | NEEDED | . GOVERN- |
NO. NUMBER ITEM SUBMITTED alnloliIntRIFILIRIAL N IEV] w | svemiT BY BY o| DatE MENT | 5| DATE REMARKS
N N T|c[N[E|T|T|E[E|D|L|OL|NE]| E D D
o] o Als|s|s|s|s]|s|s|s|s|NY|TD| R E E
a b C. d. e flg.fh.iJj. |k ]l jm.fn.Jo.| p. qg. I s t. u V. W. X Y. z aa.
2.1 Aggregates X X
3.10.3.10 |Monitoring X X
2.2 Asphalt Cement Binder X X
3.6 Testing Laboratory X X
2.2 Asphalt Cement Binder X X
2.3 Mix Design X X
3.10 Contractor Quality Control X X
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SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION
FYOO OMA INSTALL CONCRETE HELICOPTER PADS, WHEELER ARMY AIRFIELD 02754
CLASSI- CONTRACTOR CONTRACTOR GOVERNMENT,|
TYPE OF SUBMITTAL EICATION SCHEDULE DATES ACTION CTION
I c
A N E ol 1
c s| [s] [r &N |6
T T[s|[T| [T M|F |o
I p[rlc|a| |1 o |va| R
i I Alcle|ele|tAlE[alm |rp| v suMIT
1 | TRANS- | [ [SPECIFICATION wiTlolmlplcvlcInia gl APPROVAL [ MATERIAL TO
¢ | MITTAL | = | PARAGRAPH DESCRIPTION OF oli i lolElolalelolol Toluol & NEEDED | NEEDED | . GOVERN- |
NO. NUMBER ITEM SUBMITTED alnloliIntRIFILIRIAL N IEV] w | svemiT BY BY o| DatE MENT | 5| DATE REMARKS
N N T|c[N[E|T|T|E[E|D|L|OL|NE]| E D D
o] o Als|s|s|s|s]|s|s|s|s|NY|TD| R E E
a b. c d. e. flg.fh.iJj. |k ]l jm.fn.Jo.| p. qg. I S. t. u. V. W. X. Y. z aa.
1.6 Equipment X X
3.4 Paving X X
2.11 Mixture Proportions X X
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SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION
FYO0 OMA INSTALL CONCRETE HELICOPTER PADS, WHEELER ARMY AIRFIELD 02760
CLASSI- CONTRACTOR CONTRACTOR GOVERNMENT]
TYPE OF SUBMITTAL FICATION SCHEDULE DATES ACTION. CTION
I c
A N E of1
c s| |s| |r &N |G
T Tis|T| |T M[F |o
I p|rR|c|a|l |1 o |val r
' T Alcle|eleltale|alw |rp| v susmIT
1 | TRANS- | [ [SPECIFICATION wiTlolmlplcvlcInia gl APPROVAL | MATERIAL TO
v MITTAL | © [ PARAGRAPH DESCRIPTION OF oli i lolElolalelolol Toluol & NEEDED | NEEDED | . GOVERN- |
NO. NUMBER ITEM SUBMITTED alnloliIntRIFILIRIAL N IEV] w | svemiT BY BY o| DatE MENT | 5| DATE REMARKS
N N Tle|n[e[T|T|E|E[D|L|OL|NE]| E D D
o) o) Als|s|s|s|s]|s|s|s|s[nY|TD]| R E E
a. b. C d. e. f.{g.lh.li. i |k.JI. Jm.In.]Jo.| p . r. S. 1. u. V. W. X. V. z aa.
1.2 Manufacturer's Recommendations X X
1.2 Construction Equipment List X X
1.2 Materials X X
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SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION
FYO0 OMA INSTALL CONCRETE HELICOPTER PADS, WHEELER ARMY AIRFIELD 02935
CLASSI- CONTRACTOR CONTRACTOR GOVERNMENT]
TYPE OF SUBMITTAL FICATION SCHEDULE DATES ACTION. CTION
I c
A N E of1
c s| |s| |r &N |G
T Tis|T| |T M[F |o
I p|rR|c|a|l |1 o |val r
v I R|UIH|T[R]|F[s|RIM[R |EP]| E SUBMIT
'T TRANS- E SPECIFICATION \?/ $ g sl 'FE, é Q g ﬁl‘ X E; \I’ APPROVAL | MATERIAL TO
v MITTAL | © [ PARAGRAPH DESCRIPTION OF oli i lolElolalelolol Toluol & NEEDED | NEEDED | . GOVERN- |
NO. NUMBER ITEM SUBMITTED alnloliIntRIFILIRIAL N IEV] w | svemiT BY BY o| DatE MENT | 5| DATE REMARKS
N N Tle|n[e[T|T|E|E[D|L|OL|NE]| E D D
o) o) Als|s|s|s|s]|s|s|s|s[nY|TD]| R E E
a. b. C d. e. f.{g.lh.li. . |k.]l. Jm.fn.Jo.| p. . r. S. 1. u. V. W. X. V. z aa.
1.2 Manufacturer's Literature X X
1.2 Equipment List X X
1.3.1 Delivery X X
3.5 Application of Pesticide X X
3.8.3.7 Maintenance Report X X
3.8 Turf Establishment Period X X
1.2 Seed X X
1.2 Fertilizer X X
1.2 Agricultural Limestone X X
1.2 Peat X X
1.2 Asphalt Adhesive X X
1.2 Pesticide Material X X
1.2 Topsoll X X
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SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION

CONTRACTOR

SPECIFICATION SECTION

FYOO OMA INSTALL CONCRETE HELICOPTER PADS, WHEELER ARMY AIRFIELD 16375
CLASSI- CONTRACTOR CONTRACTOR GOVERNMENT,|
TYPE OF SUBMITTAL EICATION SCHEDULE DATES ACTION CTION
I c
A N E ol 1
c s| [s] [r &N |6
T T[s|[T| [T M|F |o
I p[rlc|a| |1 o |va| R
v I R{ulH|T|R[F[s|RIM|R |EP] E SUBMIT
1| rans. | [ speciFicaTion Wt 1 B S B B S APPROVAL | MATERIAL TO
¢ | MITTAL | = | PARAGRAPH DESCRIPTION OF oli i lolElolalelolol Toluol & NEEDED | NEEDED | . GOVERN- |
NO. NUMBER ITEM SUBMITTED alnloliIntRIFILIRIAL N IEV] w | svemiT BY BY o| DatE MENT | 5| DATE REMARKS
N N T|c[N[E|T|T|E[E|D|L|OL|NE]| E D D
o] o Als|s|s|s|s]|s|s|s|s|NY|TD| R E E
a b. C. d. e. flglhidilk ]l mfn.jo.| p d. I S. t u. V. W. X, V. z aa.
1.3 Fault Current and Protective Devices |X X
Coordination Studies
1.3 Manufacturer's Catalog Data X X
1.3 Material and Equipment Lists X X
1.3 Installation Procedures X X
1.3 Electrical Distribution System X X
1.3 As-Built Drawings X X
1.3 Factory Test X X
1.3 Field Testing X X
1.3 Test Reports X X
1.3 Cable Installation Reports X X
1.3 Materials and Equipment X X
1.3 Cable Splicer Qualification X X
1.3 Cable Installer Qualifications X X
1.3 Electrical Distribution System X X

ENG FORM 4288, Jul 96
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SUBMITTAL REGISTER CONTRACT NO.
(ER 415 1-10)
TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION
FYO0 OMA INSTALL CONCRETE HELICOPTER PADS, WHEELER ARMY AIRFIELD 16526
CLASSI- CONTRACTOR CONTRACTOR GOVERNMENT|
TYPE OF SUBMITTAL FICATION SCHEDULE DATES ACTION CTION
I c
A N E ol
c s| |s| [rR &[N |G
T Tls|T| [T M|F |o
I p|R|c|a] |1 o |va| R
v I R|U|H|T|R|F|S|RIM|R [|EP]| E SUBMIT
1| rans. | [ speciFicaTion Wt 1 B S B B S APPROVAL | MATERIAL TO
¢ | MITTAL | = | PARAGRAPH DESCRIPTION OF oli i lolElolalelolol Toluol & NEEDED | NEEDED | . GOVERN- |
NO. NUMBER ITEM SUBMITTED alnloliIntRIFILIRIAL N IEV] w | svemiT BY BY o| DatE MENT | 5| DATE REMARKS
N N T|g|N|E[T|T|E|E[D|L{OL|NE]| E D D
o o Als[s|s|s|s|s|s|s|s|nY]|TD| R E E
a b. C d. e. flglh i1k ]l Imfn.Jo.| p. d. I s t. u V. W. X V. z aa.
1.4 Materials and Equipment X X
1.4 Protection Plan X X
1.4 Training X X
1.4 Special Tools X X
1.4 Parts List X X
1.4 Lighting X X
1.4 As-Built Drawings X X
1.4 Repair Requirements X X
1.4 Posted Instructions X X
1.4 Test Results X X
1.4 Inspection X X
1.4 Qualifications X X
1.4 Materials and Equipment X X
1.4 Equipment X[ X

ENG FORM 4288, Jul 96 SPECSINTACT PAGE 1 OF 1 PAGES



SECTI ON TABLE OF CONTENTS
DI VI SION 01 - CGENERAL REQUI REMENTS
SECTI ON 01430

ENVI RONVENTAL PROTECTI ON

PART 1 GENERAL

REFERENCES

GENERAL REQUI REMENTS
.1 Subcontractors
.2 Notification

SUBM TTALS

WrRPENP
N N

PART 2 PRCDUCTS (NOT APPLI CABLE)

PART 3 EXECUTI ON

1 PROTECTI ON OF ENVI RONMENTAL RESOURCES

3.1.1 Land Resources
3.1.1.1 Wrk Area Limts
3.1.1.2 Protecti on of Landscape
3.1.1.3 Reducti on of Exposure of Unprotected Erodible Soils
3.1.1.4 Protection of Disturbed Areas
3.1.1.5 Contractor Facilities and Wrk Areas
3.1.2 Di sposal of Wastes
3.1.2.1 Solid Wastes
3.1.2.2 Chemi cal Wastes:
3.1.2.3 Hazar dous Wastes:
3.1.3 Hi storical, Archeological, and Cultural Resources
3.1.4 Wat er Resources
3.1.4.1 Washi ng and Curing Water
3.1.5 Air Resources
3.1.5.1 Particul ates
3.1.5.2 Hydr ocar bons and Carbon Monoxi de
3.1.5.3 Q(dor s
3.1.5.4 Monitoring of Air Quality
3.1.6 Sound I ntrusions
2 POST CONSTRUCTI ON CLEANUP
3 RESTORATI ON OF LANDSCAPE DAMAGE
4 MAI NTENANCE OF POLLUTI ON CONTRCL FACI LI TI ES
5 TRAINING OF CONTRACTOR PERSONNEL | N PCLLUTI ON CONTROL

End of Section Table of Contents --

SECTI ON 01430 Page 1

PADS



PADS

SECTI ON 01430

ENVI RONVENTAL PROTECTI ON

PART 1 GENERAL

1

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

STATE OF HAWAI | DEPARTMENT OF HEALTH ( HI DOH)

H DOH, Chapter 43 Admi ni strative Rules, Title 11, Conmunity
Noi se Control for Cahu

H DOH, Chapter 59 Admi ni strative Rules, Anbient Air Quality
St andar ds

H DOH, Chapter 60 Admi ni strative Rules, Air Pollution Control

.2 GENERAL REQUI REMENTS

This section covers prevention of environmental pollution and danage as the
result of construction operations under this contract and for those
measures set forth in the TECHNI CAL REQUI REMENTS. For the purpose of this
specification, environnental pollution and danage is defined as the
presence of chem cal, physical, or biological elenents or agents which
adversely affect human health or wel fare; unfavorably alter ecol ogica

bal ances of inportance to human life; affect other species of inportance to
man; or degrade the utility of the environment for aesthetic, cultura

and/ or historical purposes. The control of environnental pollution and
damage requires consideration of air, water, and | and, and incl udes
managenent of visual aesthetics, noise, solid waste, radi ant energy and
radi oactive materials, as well as other pollutants.

2.1 Subcontractors

Assurance of conpliance with this section by subcontractors will be the
responsibility of the Contractor

.2.2 Notification

The Contracting Officer will notify the Contractor in witing of any
observed nonconpliance with the aforenentioned Federal, State or |ocal |aws
or regulations, permts, and other elenents of the Contractor's

environnental protection plan. The Contractor shall, after receipt of such
notice, informthe Contracting O ficer of proposed corrective action and
take such action as may be approved. |If the Contractor fails to conmply

promptly, the Contracting Oficer may issue an order stopping all or part
of the work until satisfactory corrective action has been taken. No tine
extensions will be granted or costs or damages allowed to the Contractor
for any such suspensi on.

3 SUBM TTALS
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CGovernment approval is required for submttals with "GA" designati on;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 18 Records
Envi ronnental Protection Plan; GA

Wthin 30 cal endar days of receipt of Notice to Proceed, the Contractor
shall submit in witing an environmental protection plan. Approval of the
Contractor's plan will not relieve the Contractor of his responsibility for
adequat e and continuing control of pollutants and other environnmenta
protection nmeasures. The environnental protection plan shall include but
not be limted to the foll ow ng:

a. Alist of Federal, State, and | ocal |aws, regulations, and permits
concerni ng environmental protection, pollution control and
abatement that are applicable to the Contractor's proposed
operations and the requirenments i nposed by those | aws,
regul ati ons, and permts.

b. Methods for protection of features to be preserved within
aut hori zed work areas. The Contractor shall prepare a listing of
met hods to protect resources needing protection; i.e., trees,
shrubs, vines, grasses and ground cover, |andscape features, air
and water quality, and soil.

c. Procedures to be inplemented to provide the required environnenta
protection and to conply with the applicable |laws and regul ations.
The Contractor shall set out the procedures to be followed to
correct pollution of the environment due to accident, natura
causes, or failure to follow the procedures set out in accordance
wi th the environnental protection plan.

d. Location of the solid waste disposal area.

e. Drawi ngs showi ng | ocations of any proposed tenporary excavations
or enbanknents for haul roads, material storage areas, structures,
sanitary facilities, and stockpiles of excess or spoil materials.

f. Environnental nonitoring plans for the job site, including |and,
water, air, and noi se nonitoring.

g. Methods of protecting surface and ground water during construction
activities.

h. Wk area plan showi ng the proposed activity in each portion of
the area and identifying the areas of limted use or nonuse. Plan
shoul d i nclude nmeasures for marking the limts of use areas.

i. Plan of borrow area(s).

j. Training for his personnel during the construction period.

PART 2 PRCDUCTS (NOT APPLI CABLE)
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PART 3 EXECUTI ON

3.

1 PROTECTI ON OF ENVI RONMENTAL RESOURCES

The environnental resources within the project boundaries and those
affected outside the limts of permanent work under this contract shall be
protected during the entire period of this contract. The Contractor shal
confine his activities to areas defined by the draw ngs and specifications.

1.1 Land Resources

Prior to the begi nning of any construction, the Contractor shall identify
all land resources to be preserved within the Contractor's work area.

Except in areas indicated on the drawi ngs or specified to be cleared, the
Contractor shall not renmpbve, cut, deface, injure, or destroy |and resources
i ncluding trees, shrubs, vines, grasses, topsoil, and |land forns w thout
special perm ssion fromthe Contracting Oficer. No ropes, cables, or guys
shall be fastened to or attached to any trees for anchorage unl ess
specifically authorized. Where such special enmergency use is permitted,
the Contractor shall provide effective protection for |and and vegetation
resources at all times as defined in the foll owi ng subparagraphs.

.1.1.1 Wrk Area Linits

Prior to any construction, the Contractor shall mark the areas that are not
required to acconplish all work to be perforned under this contract.

| sol ated areas within the general work area which are to be saved and
protected shall also be marked or fenced. Monunents and nmarkers shall be
protected before construction operations commence. Were construction
operations are to be conducted during darkness, the markers shall be
visible. The Contractor shall convey to his personnel the purpose of
mar ki ng and/ or protection of all necessary objects.

.1.1.2 Protecti on of Landscape

Trees, shrubs, vines, grasses, land forns and ot her |andscape features
i ndi cated and defined on the drawings to be preserved shall be clearly
identified by marking, fencing, or wapping with boards, or any other
approved techni ques.

.1.1.3 Reducti on of Exposure of Unprotected Erodible Soils

Eart hwork brought to final grade shall be finished as indicated and
specified. Side slopes and back slopes shall be protected as soon as
practicabl e upon conpletion of rough grading. Al earthwork shall be

pl anned and conducted to minimze the duration of exposure of unprotected
soils. Except in instances where the constructed feature obscures borrow
areas, quarries, and waste material areas, these areas shall not initially
be cleared in total. dearing of such areas shall progress in reasonably
sized increnents as needed to use the areas devel oped as approved by the
Contracting O ficer.

.1.1.4 Protection of Disturbed Areas

Such met hods as necessary shall be utilized to effectively prevent erosion
and control sedinmentation, including but not limted to the foll ow ng:
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a. Retardation and Control of Runoff: Runoff fromthe construction
site shall be controlled by construction of diversion ditches,
benches, and berms to retard and divert runoff to protected
drai nage courses, and any neasures required by areaw de pl ans
approved under Paragraph 208 of the C ean Water Act.

b. Erosion and Sedinentation Control Devices: The Contractor shal
construct or install tenporary and pernanent erosion and
sedi mentation control features. Tenporary erosion and sedi nment
control measures such as berns, dikes, drains, grassing, and
mul chi ng shall be maintained until permanent drai nage and erosion
control facilities are conpleted and operative.

.1.1.5 Contractor Facilities and Wrk Areas

a. Location of Field Ofices, Storage, and O her Contractor
Facilities: The Contractors' field offices, staging areas,
stockpil e storage, and tenporary buil dings shall be placed in
areas designated on the drawi ngs or as directed by the Contracting
Oficer. Tenporary novenment or relocation of Contractor
facilities shall be made only on approval by the Contracting
Oficer.

b. Borrow Areas on Governnent Property: Borrow areas shall be
managed to minimze erosion and to prevent sedi nent fromentering
near by waters.

c. Tenporary Excavations and Enbankments: Tenporary excavati ons and
enbanknments for plant and/or work areas shall be controlled to
protect adjacent areas from despoil nment.

1.2 Di sposal of Wastes

Di sposal of wastes shall be as specified in Section 01900 M SCELLANEQUS
PROVI SI ONS and as specified hereinafter

.1.2.1 Sol i d Wastes

Solid wastes (excluding clearing debris) shall be placed in containers
which are enptied on a regul ar schedule. Al handling and di sposal shal

be conducted to prevent contam nation. Segregation neasures shall be

enpl oyed such that no hazardous or toxic waste will becone conmngled wth
solid waste. The Contractor shall transport all solid waste off Governnent
property and di spose of it in conpliance with Federal, State, and | oca
requi renents for solid waste disposal. The Contractor shall conply with
Federal, State, and local |aws and regul ations pertaining to the use of
[andfill areas.

.1.2.2 Cheni cal Wast es:

Chemical wastes shall be stored in corrosion resistant containers, renoved
fromthe work area and di sposed of in accordance with Federal, State, and
| ocal |laws and regul ations.

.1.2.3 Hazar dous Wast es:

The Contractor shall take sufficient neasures to prevent spillage of
hazardous and toxic materials during dispensing and shall collect waste in
sui tabl e contai ners observing conpatibility. The Contractor shal
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transport all hazardous waste off CGovernnent property and dispose of it in
conpliance with Federal and local |aws and regul ations. Spills of
hazardous or toxic materials shall be inmediately reported to the
Contracting O ficer. deanup and cleanup costs due to spills shall be the
responsibility of the Contractor

3.1.3 Hi storical, Archeological, and Cul tural Resources

If during excavation or other construction activities, any unidentified or
unantici pated resources are discovered or found, all activities that may
damage or alter such resources shall be tenporarily suspended. These
resources or cultural remains (prehistoric or historic surface or
subsurface) include but are not limted to: any human skel etal renains or
burials; artifacts; shell, mdden, bone, charcoal, or other deposits; rocks
or coral alignnents, paving, wall, or other constructed features; and any

i ndi cation of agricultural or other uses. Upon such discovery or find, the
Contractor shall imediately notify the Contracting Oficer. Wen so
notified, the Contracting Officer will initiate action so that pronpt and
proper data recovery can be acconplished. |In the nmean tine, recording and
preservation of historical and archeol ogi cal finds during construction
activities shall be reported in accordance with the SPECI AL CONTRACT

REQUI REMENTS.

3.1. 4 Wat er Resources

The Contractor shall keep construction activities under surveill ance,
managenent, and control to avoid pollution of surface and ground waters.

3.1.4.1 Washi ng and Curing Water

Waste waters directly derived fromconstruction activities shall not be
allowed to enter water areas. These waste waters shall be collected and
pl aced in retention ponds where suspended material can be settled out or
the water evaporates so that pollutants are separated fromthe water.

3.1.5 Al r Resources

The Contractor shall keep construction activities under surveill ance,
managenent and control to minimze pollution of air resources. All
activities, equipnent, processes, and work operated or perforned by the
Contractor in acconplishing the specified construction shall be in strict
accordance with H DOH, Chapter 59, HI DOH, Chapter 60, and all Federal

em ssion and performance | aws and standards. Anmbient Air Quality Standards
set by the Environnmental Protection Agency shall be maintained for those
construction operations and activities specified in this section. Speci al
managenent techni ques as set out below shall be inplenmented to control air
pol lution by the construction activities which are included in the
contract.

3.1.5.1 Parti cul at es

a. Dust particles, aerosols, and gaseous by-products from al
construction activities, processing and preparation of materials,
such as fromasphaltic batch plants, shall be controlled at al
times, including weekends, holidays and hours when work is not in
progress.

b. The Contractor shall maintain all excavations, stockpiles, hau
roads, permanent and tenporary access roads, plant sites, spoi
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areas, borrow areas, and all other work areas within or outside
the project boundaries free fromparticul ates which woul d cause
the air pollution standards mentioned in paragraph Air Resources,
herein before, to be exceeded or which would cause a hazard or a
nui sance. Sprinkling, chenmical treatnment of an approved type,
[ight bitum nous treatnent, baghouse, scrubbers, electrostatic
preci pitators or other nethods will be permtted to control
particulates in the work area. Sprinkling, to be efficient, nust
be repeated at such intervals as to keep the di sturbed area danp
at all tines. The Contractor nust have sufficient conpetent

equi prent avail able to acconplish this task. Particulate control
shall be performed as the work proceeds and whenever a particul ate
nui sance or hazard occurs.

.1.5.2 Hydr ocar bons and Carbon Monoxi de

Hydr ocar bons and carbon nonoxi de eni ssions from equi prent shall be
controlled to Federal and State allowable limts at all tinmes.

.1.5.3 Cdor s

Odors shall be controlled at all times for all construction activities,
processi ng and preparation of materials.

.1.5.4 Monitoring of Air Quality

Monitoring of air quality shall be the responsibility of the Contractor.

Al air areas affected by the construction activities shall be nonitored by
the Contractor. Monitoring results will be periodically reviewed by the
Government to ensure conpliance.

.1.6 Sound | ntrusi ons

The Contractor shall keep construction activities under surveillance, and
control to mnimze damage to the environnment by noise. The Contractor
shall conmply with the provisions of H DOH, Chapter 43.

.2 POST CONSTRUCTI ON CLEANUP

The Contractor shall clean up area(s) used for construction

.3 RESTORATI ON OF LANDSCAPE DAMAGE

The Contractor shall restore all |andscape features damaged or destroyed
during construction operations outside the limts of the approved work
areas. Such restoration shall be in accordance with the plan submtted for
approval by the Contracting O ficer. This work will be acconplished at the
Contractor's expense.

.4 MAI NTENANCE OF POLLUTI ON CONTROL FACI LI TI ES

The Contractor shall maintain all constructed facilities and portable

pol lution control devices for the duration of the contract or for that
length of time construction activities create the particular pollutant.
.5  TRAINING OF CONTRACTOR PERSONNEL | N POLLUTI ON CONTRCL

The Contractor shall train his personnel in all phases of environnmenta

protection. The training shall include nmethods of detecting and avoi ding
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pollution, famliarization with pollution standards, both statutory and
contractual, and installation and care of facilities (vegetative covers,
and instruments required for nonitoring purposes) to ensure adequate and
conti nuous environmental pollution control

-- BEnd of Section --
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SECTI ON 01451

CONTRACTOR QUALI TY CONTRCL

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 3740 (1996) M ni mum Requi renents for Agencies
Engaged in the Testing and/or Inspection
of Soil and Rock as Used in Engineering
Desi gn and Construction

ASTM E 329 (1995b) Agenci es Engaged in the Testing
and/ or Inspection of Materials Used in
Construction

1.2 PAYMENT

Separate paynent will not be nmade for providing and maintaining an
effective Quality Control program and all costs associated therewith shal
be included in the applicable unit prices or |lunp-sumprices contained in
t he Bi ddi ng Schedul e.

PART 2 PRODUCTS (Not Appl i cabl e)
PART 3  EXECUTI ON
3.1  GENERAL

The Contractor is responsible for quality control and shall establish and
mai ntain an effective quality control systemin conpliance with the
Contract O ause titled "lInspection of Construction.”™ The quality control
system shal |l consist of plans, procedures, and organi zati on necessary to
produce an end product which conplies with the contract requirements. The
system shall cover all construction operations, both onsite and offsite,
and shall be keyed to the proposed construction sequence. The project
superintendent will be held responsible for the quality of work on the job
and is subject to renoval by the Contracting O ficer for non-conpliance
with quality requirenments specified in the contract. The project
superintendent in this context shall nean the individual with the
responsibility for the overall nmanagenment of the project including quality
and production.

3.2 QUALI TY CONTROL PLAN
3.2.1 Cener al

The Contractor shall furnish for review by the Governnent, not later than
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30 days after receipt of notice to proceed, the Contractor Quality Control
(CQC) Plan proposed to inplenent the requirenents of the Contract C ause
titled "I nspection of Construction.” The plan shall identify personnel
procedures, control, instructions, test, records, and forns to be used.
The Governnment will consider an interimplan for the first 90 days of
operation. Construction will be permtted to begin only after acceptance
of the CQC Plan or acceptance of an interimplan applicable to the
particul ar feature of work to be started. Wrk outside of the features of
work included in an accepted interimplan will not be permitted to begin
until acceptance of a CQC Plan or another interimplan containing the
additional features of work to be started.

. 2.2 Content of the CQC Pl an

The CQC Plan shall include, as a mninum the following to cover al
construction operations, both onsite and offsite, including work by
subcontractors, fabricators, suppliers, and purchasing agents:

a. A description of the quality control organization, including a
chart showi ng lines of authority and acknow edgnment that the CQC
staff shall inplenent the three phase control systemfor al
aspects of the work specified. The staff shall include a CQC
System Manager who shall report to the project superintendent.

b. The nane, qualifications (in resunme format), duties,
responsibilities, and authorities of each person assigned a CQC
function. Technicians responsible for sanpling and testing of
concrete shall be certified by the Arerican Concrete Institute
(ACl) or the Concrete Technicians Association of Hawaii (CTAH).
Proof of certification shall be included in the QC Pl an.
Personnel qualifications may be furnished incrementally as the
wor k progresses, but in no case, less than fourteen (14) cal endar
days before personnel is required on the job.

c. A copy of the letter to the CQC System Manager signed by an
aut hori zed official of the firmwhich describes the
responsibilities and del egates sufficient authorities to
adequately performthe functions of the CQC System Manager
i ncluding authority to stop work which is not in conpliance with
the contract. The CQC System Manager shall issue letters of
direction to all other various quality control representatives
outlining duties, authorities, and responsibilities. Copies of
these letters shall also be furnished to the Governnent.

d. Procedures for scheduling, review ng, certifying, and managi ng
subm ttals, including those of subcontractors, offsite
fabricators, suppliers, and purchasing agents. These procedures
shall be in accordance with Section SUBM TTAL PROCEDURES.

e. Control, verification, and acceptance testing procedures for each
specific test to include the test nanme, specification paragraph
requiring test, feature of work to be tested, test frequency, and
person responsi ble for each test and an estimated nunber of tests
required. Testing |laboratory witten Quality Manual as described
in ASTM D 3740, M ni num Requirenents for Agenci es Engaged in the
Testing and/or Inspection of Soil and Rock as Used in Engi neering
Desi gn and Construction.

f. Procedures for tracking preparatory, initial, and foll ow up
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control phases and control, verification, and acceptance tests
i ncl udi ng docunent ati on.

g. Procedures for tracking construction deficiencies from
identification through acceptable corrective action. These
procedures shall establish verification that identified
defici enci es have been corrected.

h. Reporting procedures, including proposed reporting formats.

i. Alist of the definable features of work. A definable feature of
work is a task which is separate and distinct from ot her tasks,
has separate control requirenents, and may be identified by
different trades or disciplines, or it may be work by the sane
trade in a different environment. Although each section of the
specifications may generally be considered as a definable feature
of work, there are frequently nore than one definabl e features
under a particular section. This list will be agreed upon during
t he coordination neeting.

2.3 Acceptance of Plan

Acceptance of the Contractor's plan is required prior to the start of
construction. Acceptance is conditional and will be predicated on

sati sfactory performance during the construction. The Governnent reserves
the right to require the Contractor to make changes in his CQC Plan and
operations including renmoval of personnel, as necessary, to obtain the
quality specified.

. 2.4 Notification of Changes

After acceptance of the CQC Plan, the Contractor shall notify the
Contracting O ficer in witing of any proposed change. Proposed changes
are subject to acceptance by the Contracting O ficer

.3 COORDI NATI ON MEETI NG

After the Preconstruction Conference, before start of construction, and
prior to acceptance by the Governnent of the CQC Plan, the Contractor shal
meet with the Contracting O ficer or Authorized Representative and discuss
the Contractor's quality control system The CQC Plan shall be submtted
for review a mnimumof 7 cal endar days prior to the Coordi nati on Meeti ng.
During the nmeeting, a nutual understanding of the systemdetails shall be
devel oped, including the fornms for recording the CQC operations, control
activities, testing, admnistration of the systemfor both onsite and
offsite work, and the interrelationship of Contractor's Managenent and
control with the Governnment's Quality Assurance. Mnutes of the neeting
shal | be prepared by the Governnent and signed by both the Contractor and
the Contracting Officer. The mnutes shall becone a part of the contract
file. There may be occasi ons when subsequent conferences will be called by
either party to reconfirm mutual understandi ngs and/or address deficiencies
in the CQC system or procedures which may require corrective action by the
Contractor.

.4 QUALI TY CONTROL ORGANI ZATI ON

.4.1 Cener al

The requirenents for the CQC organi zation are a CQC System Manager and
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sufficient number of additional qualified personnel to ensure contract
conpliance. The Contractor shall provide a CQC organization which shall be
at the site at all times during progress of the work and with conplete
authority to take any action necessary to ensure conpliance with the
contract. Al CQC staff nenbers shall be subject to acceptance by the
Contracting O ficer.

.4.2 CQC Syst em Manager

The Contractor shall identify as CQC System Manager an individual within
the onsite work organi zati on who shall be responsible for overall
managenment of CQC and have the authority to act in all CQC matters for the
Contractor. The CQC System Manager shall be a construction person with a
m nimumof 5 years in related work. This CQC System Manager shall be on
the site at all times during construction and shall be enpl oyed by the
prime Contractor. The CQC System Manager shall be assigned no ot her
duties. An alternate for the CQC System Manager shall be identified in the
plan to serve in the event of the System Manager's absence. The
requirenents for the alternate shall be the sane as for the designhated CQC
Syst em Manager .

. 4.3 CQC Per sonnel

In addition to CQC personnel specified el sewhere in the contract, the
Contractor shall provide as part of the CQC organi zati on specialized
personnel to assist the CQC System Manager. |If it is subsequently
determ ned by the Contracting Oficer that the m ninumcontract CQC

requi renents are not being nmet, the Contractor may be required to provide
addi tional staff personnel to the CQC organi zation at no cost to the
Gover nnent .

.4.4  Additional Requirenent

In addition to the above experience and education requirenents the CQC
System Manager shall have conpleted the course entitled "Construction
Qual ity Managenent For Contractors” within the past 5 years. This course
is periodically offered at the General Contractors Association of Hawaii,
within the past 5 years.

.4.5 Organi zati onal Changes

The Contractor shall maintain the CQC staff at full strength at all tinmes.
VWhen it is necessary to make changes to the CQC staff, the Contractor shall
revise the CQC Plan to reflect the changes and submt the changes to the
Contracting O ficer for acceptance.

.5 SUBM TTALS

Submittals shall be nade as specified in Section SUBM TTAL PROCEDURES. The
CQC organi zation shall be responsible for certifying that all submttals
are in conpliance with the contract requirenents.

.6  CONTROL
Contractor Quality Control is the nmeans by which the Contractor ensures
that the construction, to include that of subcontractors and suppliers,

conplies with the requirenents of the contract. At |east three phases of
control shall be conducted by the CQC System Manager for each definable
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feature of work as foll ows:
.6.1 Prepar at ory Phase

Thi s phase shall be performed prior to begi nning work on each definable
feature of work, after all required plans/docunments/materials are
approved/ accepted, and after copies are at the work site. This phase shal
i ncl ude:

a. A review of each paragraph of applicable specifications.
b. A review of the contract draw ngs.

c. A check to assure that all materials and/or equipnent have been
tested, submtted, and approved.

d. Review of provisions that have been made to provide required
control inspection and testing.

e. Exam nation of the work area to assure that all required
prelimnary work has been conpleted and is in conpliance with the
contract.

f. A physical examnation of required materials, equipnent, and
sanple work to assure that they are on hand, conformto approved
shop drawi ngs or submitted data, and are properly stored.

g. A review of the appropriate activity hazard anal ysis to assure
safety requirenents are net.

h. Discussion of procedures for controlling quality of the work
including repetitive deficiencies. Docunment construction
tol erances and wor kmanshi p standards for that feature of work.

i. A check to ensure that the portion of the plan for the work to be
performed has been accepted by the Contracting Oficer

j. Discussion of the initial control phase.

k. The Governnent shall be notified at [east 48 hours in advance of
begi nning the preparatory control phase. This phase shall include
a neeting conducted by the CQC System Manager and attended by the
superintendent, other CQC personnel (as applicable), and the
foreman responsible for the definable feature. The results of the
preparatory phase actions shall be docunented by separate m nutes
prepared by the CQC System Manager and attached to the daily CQC
report. The Contractor shall instruct applicable workers as to
t he acceptabl e | evel of workmanship required in order to neet
contract specifications.

.6.2 Initial Phase

Thi s phase shall be acconplished at the begi nning of a definable feature of
work. The follow ng shall be acconpli shed:

a. A check of work to ensure that it is in full conpliance with
contract requirenments. Review m nutes of the preparatory neeting.
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b. Verify adequacy of controls to ensure full contract conpliance.
Verify required control inspection and testing.

c. Establish |level of workmanship and verify that it nmeets m ni num
accept abl e wor kmanshi p standards. Conpare with required sanple
panel s as appropri ate.

d. Resolve all differences.

e. Check safety to include conpliance with and upgradi ng of the
safety plan and activity hazard analysis. Reviewthe activity
anal ysis with each worker.

f. The Covernnent shall be notified at |east 24 hours in advance of
beginning the initial phase. Separate nminutes of this phase shal
be prepared by the CQC System Manager and attached to the daily
CQC report. Exact location of initial phase shall be indicated
for future reference and conparison with foll ow up phases.

g. The initial phase should be repeated for each new crew to work
onsite, or any tine acceptable specified quality standards are not
bei ng net.

6.3 Fol | ow- up Phase

Daily checks shall be perforned to assure control activities, including
control testing, are providing continued conpliance with contract

requi renents, until conpletion of the particular feature of work. The
checks shall be nmade a matter of record in the CQC docunentation. Fina
foll owup checks shall be conducted and all deficiencies corrected prior to
the start of additional features of work which may be affected by the
deficient work. The Contractor shall not build upon nor concea
non- conf or m ng wor k.

.6.4 Additional Preparatory and Initial Phases

Addi ti onal preparatory and initial phases shall be conducted on the sane
definable features of work if the quality of on-going work is unacceptable,
if there are changes in the applicable CQC staff, onsite production
supervision or work crew, if work on a definable feature is resuned after a
substantial period of inactivity, or if other problens devel op

.7 TESTS

.7.1 Testing Procedure

The Contractor shall performspecified or required tests to verify that
control measures are adequate to provide a product which conforms to
contract requirenents. Upon request, the Contractor shall furnish to the
Government duplicate sanples of test specinmens for possible testing by the
Government. Testing includes operation and/or acceptance tests when
specified. The Contractor shall obtain the services of an industry

recogni zed testing | aboratory, or may establish a testing | aboratory at the
project site acceptable to the Contracting Officer. However tests
contractually required to be perforned by an industry recogni zed testing

| aboratory shall not be acconplished by the Contractor established on-site
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| aboratory. The Contractor shall performthe follow ng activities and
record and provide the follow ng data:

a. Verify that testing procedures conply with contract requirenents.

b. Verify that facilities and testing equi pnent are avail abl e and
conmply with testing standards.

c. Check test instrument calibration data against certified
standards. Submt docunentation (including raw data) indicating
the verification of calibration of equipnent used to test soils
and concrete. Verification of scales, |oad rings, ovens, pressure
and di al gages, and conpression machi ne calibration shall have
been done by an outside agency within one year fromthe project.
Verification on thernoneter, air neter and scales calibration
shal | be done 30 cal endar prior to use for the project.

d. Verify that recording forns and test identification control nunber
system including all of the test docunmentation requirenents, have
been prepared.

e. Results of all tests taken, both passing and failing tests, shal
be recorded on the CQC report for the date taken. Specification
par agraph reference, |ocation where tests were taken, and the
sequential control nunmber identifying the test shall be given. If
approved by the Contracting Oficer, actual test reports may be
submtted later with a reference to the test nunber and date
taken. An information copy of tests performed by an offsite or
commercial test facility shall be provided directly to the
Contracting Officer. Failure to submt tinely test reports as
stated may result in nonpaynent for rel ated work perforned and
di sapproval of the test facility for this contract.

f. If a wrk feature is specified to be constructed and tested in
accordance with a particular code (for exanple, NFPA, ANSI, ASME
etc), which has an established operational test procedure and/or
standardi zed report form that procedure and standard form shal
be utilized for performance of the testing. Tests specified in
the contract docunents over and above the tests required by the
appl i cabl e code shall al so be perforned.

7.2 Testing Laboratories
7.2.1 Laboratory Accreditation

The testing | aboratory performng the actual testing on the project shal

be in the process of being accredited by one of the follow ng | aboratory
accreditation authorities: American Association of State H ghway and
Transportation O ficials, National Voluntary Laboratory Accreditation
Program Anerican Association for Laboratory Accreditation or Washi ngton
Associ ation of Building Oficials. The testing |aboratory shall submt an
acknow edgenment letter fromone of the listed | aboratory accreditation
authorities indicating that the application for accreditati on has been
recei ved and the accreditation process has started. The testing |aboratory
shal | be accredited by Decenber 1999.

.7.2.2 Capabi lity Check

The Government reserves the right to check | aboratory equi pnent in the
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proposed | aboratory for conpliance with the standards set forth in the
contract specifications and to check the | aboratory technician's testing
procedures and techni ques. Laboratories utilized for testing soils,
concrete, asphalt, and steel shall neet criteria detailed in ASTM D 3740
and ASTM E 329.

.7.2.3 Capabi lity Recheck

If the selected |aboratory fails the capability check, the Contractor shal
rei mburse the Governnent for each succeeding recheck of the | aboratory or
t he checking of a subsequently selected |aboratory. Such costs will be
deducted fromthe contract anmount due the Contractor

. 7.3 Onsite Laboratory

The CGovernnent reserves the right to utilize the Contractor's control
testing | aboratory and equi pment to nmake assurance tests and to check the
Contractor's testing procedures, techniques, and test results at no
additional cost to the Governnent.

. 7.4 Furni shing or Transportation of Sanples for Testing

Costs incidental to the transportation of sanples or materials shall be
borne by the Contractor. Sanples of materials for test verification and
acceptance testing by the Governnment shall be delivered to a testing

| aboratory on the Island of Gahu, State of Hawaii, designated by the
Contracting O ficer.

Coordi nation for each specific test, exact delivery |location, and dates
wi || be nmade through the Governnment field office.

.7.5 Additional Testing

The Contractor shall be responsible for ensuring that all materials

i ncorporated in the construction are in conformance with the
specifications. Material testing shall conformto the frequencies and
nunbers specified in the contract docunments as a mnimum [If test results
exhibit a high failure rate, the testing frequency shall be increased at no
additional cost to the Governnment to ensure conpliance.

.7.6 Equi prent and Systenms Testing

The Contractor shall adjust, fine tune, balance, etc all equipnment and
systens to obtain the maxi mum efficiency and proper operation. Equi pnment
and systens shall be thoroughly tested for proper operation to ensure
contract conpliance whether such testing is specifically identified or not.
Al networks of the system such as water piping, gas piping, duct work and
the like, may be tested in segnents as the work progresses, as approved by
the Contracting Oficer. Systens and equi pnent shall be conpletely tested
for proper operation and conformance to the specifications at such tinme as
they are conplete and operational. The foregoing testing requirenents are
suppl enental requirements and do not replace any specific testing

requi renents described under the various section of the Technica
Specifications. Were sinmlar testing procedures and formats are required
under the Technical Specifications, duplication under this paragraph is no
required.

8 COVPLETI ON | NSPECTI ON
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8.1 Punch-Qut | nspection

Near the completion of all work or any increnent thereof established by a
conpletion time stated in the Special Cause entitled "Comencenent,
Prosecution, and Conpletion of Wrk," or stated el sewhere in the

speci fications, the CQC System Manager shall conduct an inspection of the
wor k and devel op a punch list of items which do not conformto the approved
drawi ngs and specifications. Such a list of deficiencies shall be included
in the CQC docunentation, as required by paragraph DOCUMENTATI ON bel ow, and
shall include the estimted date by which the deficiencies will be
corrected. The CQC System Manager or staff shall make a second inspection
to ascertain that all deficiencies have been corrected. Once this is
acconpl i shed, the Contractor shall notify the Government, within the tine
franme designated for the preparatory control neetings, that the facility is
ready for the CGovernnent Pre-Final inspection

.8.2 Pre-Final Inspection

The Governnment will performthis inspection to verify that the facility is
conplete and ready to be occupied. The QC Manager shall devel op a punch
[ist of itens which do not conformto the contract docunents. The
Government will review the punch list and add to or correct the itens

listed. The QC Manager shall incorporate Government conments and provide a
Pre-Fi nal Punch List. The Contractor's CQC System Manager shall ensure
that all items on this |list have been corrected before notifying the

Governnment so that a Final inspection with the customer can be schedul ed.
Any itenms noted on the Pre-Final inspection shall be corrected in a tinely
manner. These inspections and any deficiency corrections required by this
par agraph shall be acconplished within the tinme slated for conpletion of
the entire work or any particular increment thereof if the project is
divided into increments by separate conpletion dates.

.8.3 Fi nal Acceptance | nspection

The Contractor's Quality Control Inspection personnel, plus the
superintendent or other primary nanagenent person, and the Contracting
Oficer's Representative shall be in attendance at this inspection
Addi ti onal Government personnel including, but not limted to, those from
Base/ Post Civil Facility Engineer user groups, and major conmands may al so
be in attendance. The final acceptance inspection will be formally
schedul ed by the Contracting O ficer based upon results of the Pre-Fina

i nspection. Notice shall be given to the Contracting Oficer at |east 14
days prior to the final acceptance inspection and shall include the
Contractor's assurance that all specific itens previously identified to the
Contractor as being unacceptable, along with all remaining work perforned
under the contract, will be conplete and acceptable by the date schedul ed
for the final acceptance inspection. Failure of the Contractor to have al
contract work acceptably conplete for this inspection will be cause for the
Contracting O ficer to bill the Contractor for the Government's additiona

i nspection cost in accordance with the contract clause titled "l nspection
of Construction".

.9 DOCUMENTATI ON

The Contractor shall maintain current records providing factual evidence
that required quality control activities and/or tests have been perforned.
These records shall include the work of subcontractors and suppliers and
shall be on an acceptable formthat includes, as a mnimm the foll ow ng
i nformation:
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a. Contractor/subcontractor and their area of responsibility.

b. Operating plant/equipnment with hours worked, idle, or down for
repair.

c. Wirk perfornmed each day, giving |ocation, description, and by
whom  When Network Analysis (NAS) is used, identify each phase of
wor k perfornmed each day by NAS activity nunber.

d. Test and/or control activities performed with results and
references to specifications/drawi ngs requirements. Al test
results shall be legibly recorded on a standardized form
acceptable to the Contracting Oficer. The standardized forns
shall include as a mnimum the project title and contract nunber,
appl i cabl e specification section and paragraph references, the
type of test being performed, the test nunber (each test shall be
assigned a control nunber), date and time of test, |ocation of
item being tested, and actual test results as conpared to the
contract requirenment. The control phase should be identified
(Preparatory, Initial, Followup). List deficiencies noted al ong
with corrective action.

e. Quantity of materials received at the site with statenent as to
acceptability, storage, and reference to specifications/draw ngs
requi renents.

f. Submttals reviewed, with contract reference, by whom and action
t aken.

g. Of-site surveillance activities, including actions taken

h. Job safety evaluations stating what was checked, results, and
instructions or corrective actions.

i. [Instructions given/received and conflicts in plans and/or
speci fications.

j. Contractor's verification statenent.

These records shall indicate a description of trades working on the
project; the nunber of personnel working; weather conditions encountered;
and any del ays encountered. These records shall cover both conform ng and
deficient features and shall include a statement that equi pnent and
materials incorporated in the work and workmanship comply with the
contract. The original and one copy of these records in report form shal
be furnished to the Governnent daily within 24 hours after the date covered
by the report, except that reports need not be submtted for days on which
no work is performed. As a mnimm one report shall be prepared and
submtted for every 7 days of no work and on the |last day of a no work
period. All calendar days shall be accounted for throughout the life of
the contract. The first report followi ng a day of no work shall be for
that day only. Reports shall be signed and dated by the CQC System
Manager. The report fromthe CQC System Manager shall include copies of
test reports and copies of reports prepared by all subordinate quality
control personnel

10 NOT1 FI CATI ON OF NONCOWPLI ANCE
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The Contracting Oficer will notify the Contractor of any detected
nonconpl i ance with the foregoing requirements. The Contractor shall take

i medi ate corrective action after receipt of such notice. Such notice,
when delivered to the Contractor at the work site, shall be deened
sufficient for the purpose of notification. |If the Contractor fails or
refuses to conply pronptly, the Contracting O ficer may issue an order
stopping all or part of the work until satisfactory corrective action has
been taken. No part of the time |lost due to such stop orders shall be nmade
the subject of claimfor extension of tinme or for excess costs or danages
by the Contractor.

-- BEnd of Section --
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SECTI ON 01780

CLOSEQUT SUBM TTALS

PART 1 GENERAL

1.

1.

1 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PRCCEDURES:

SD- 18 Records
As-Built Draw ngs; FIO
Drawi ngs showi ng final as-built conditions of the project. The final CADD
as-built drawi ngs shall consist of one set of electronic CADD drawing files
in the specified format, one set of original draw ngs, 2 sets of prints of
the originals, and one set of the Governnent accepted working as-built
dr awi ngs.
As-Built Record of Equi pnent and Materials; FIO

Two copies of the record listing the as-built materials and equi prent
i ncorporated into the construction of the project.

Warranty Management Pl an; FIO

One set of the warranty managenent plan containing information relevant to
the warranty of materials and equi pnent incorporated into the construction
project, including the starting date of warranty of construction. The
Contractor shall furnish with each warranty the name, address, and

t el ephone nunber of each of the guarantor's representatives nearest to the
project |ocation.

Warranty Tags; FIO

Two record copies of the warranty tags showi ng the | ayout and design.

Final O ean-Up; FIO

Two copies of the listing of conpleted final clean-up itens.

.2 PRQIECT RECORD DOCUMENTS

2.1 As-Built Draw ngs

Thi s paragraph covers as-built draw ngs conplete, as a requirenent of the
contract. The terns "drawi ngs," "contract drawi ngs,"” "drawing files,"
"working as-built drawi ngs" and "final as-built drawi ngs" refer to contract
drawi ngs which are revised to be used for final as-built draw ngs.

2.1.1 Cover nment Furni shed Material s
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One set of electronic CADD files in the specified software and for mat
revised to reflect all bid anendments will be provided by the Governnent at
t he preconstruction conference for projects requiring CADD file as-built

dr awi ngs.

.2.1.2 Working As-Built and Final As-Built Draw ngs

The Contractor shall maintain 2 sets of paper draw ngs by red-1ine process
to show the as-built conditions during the prosecution of the project.
These working as-built marked drawi ngs shall be kept current on a daily
basis and at | east one set shall be available on the jobsite at all tines.
Changes fromthe contract plans which are made in the work or additiona

i nfornmati on which mght be uncovered in the course of construction shall be
accurately and neatly recorded as they occur by neans of details and notes.
At the final inspection or upon beneficial occupancy of the facility by the
user, whichever cones first. The Contractor shall provide one of the two
sets of working as-built drawings to the COR for turnover with the
facility. This set will serve as an advance/interi mworking set for the
occupant of the conmpleted facility; until such tine that the final as-built
drawi ngs are furnished to them Final as-built drawi ngs shall be prepared
after the conpletion of each definable feature of work as listed in the
Contractor Quality Control Plan (Foundations, Utilities, Structural Steel
etc., as appropriate for the project). The working as-built marked

drawi ngs and final as-built drawings will be jointly reviewed for accuracy
and conpl eteness by the Contracting Oficer and the Contractor prior to
subm ssi on of each nonthly pay estimate. |If the Contractor fails to

mai ntain the working and final as-built draw ngs as specified herein, the
Contracting Officer will deduct fromthe nonthly progress payment an anount
representing the estinmated cost of nmamintaining the as-built drawings. This
nont hly deduction will continue until an agreenent is reached between the
Contracting Oficer and the Contractor regarding the accuracy and
conpl et eness of updated drawi ngs. The working and final as-built draw ngs
shal |l show, but shall not be linmted to, the follow ng information:

a. The actual location, kinds and sizes of all sub-surface utility
lines. 1In order that the location of these |ines and appurtenances may be
determ ned in the event the surface openings or indicators becone covered
over or obscured, the as-built draw ngs shall show, by offset dinensions to
two permanently fixed surface features, the end of each run including each
change in direction. Valves, splice boxes and sinilar appurtenances shal
be | ocated by di nmensioning along the utility run froma reference point.
The average depth bel ow the surface of each run shall al so be recorded.

b. The Il ocation and di nensi ons of any changes within the building
structure.

c. Correct grade, elevations, cross section, or alignnent of roads,
earthwork, structures or utilities if any changes were nmade from contract
pl ans.

d. Changes in details of design or additional information obtained
from wor ki ng drawi ngs specified to be prepared and/or furnished by the
Contractor; including but not limted to fabrication, erection
installation plans and placing details, pipe sizes, insulation materi al
di mensi ons of equi prent foundations, etc.

e. The topography, invert elevations and grades of drainage installed
or affected as part of the project construction.
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f. Changes or nodifications which result fromthe final inspection

g. \Were contract draw ngs or specifications present options, only
the option selected for construction shall be shown on the final as-built
dr awi ngs.

h. If borrow material for this project is fromsources on Governnent
property, or if Government property is used as a spoil area, the Contractor
shall furnish a contour map of the final borrow pit/spoil area el evations.

i. Systens designed or enhanced by the Contractor, such as HVAC
controls, fire alarm fire sprinkler, and irrigation systens.

j. Modifications (change order price shall include the Contractor's
cost to change working and final as-built drawings to reflect
nodi fications) and conpliance with the foll owi ng procedures.

(1) Directions in the nodification for posting descriptive
changes shal |l be foll owed.

(2) A Mdification Grcle shall be placed at the | ocation of each
del eti on.

(3) For new details or sections which are added to a drawi ng, a
Modi fication Circle shall be placed by the detail or section title.

(4) For minor changes, a Modification Circle shall be placed by
t he area changed on the drawi ng (each | ocation).

(5) For mmjor changes to a drawing, a Mddification Circle shal
be placed by the title of the affected plan, section, or detail at
each | ocation.

(6) For changes to schedul es or draw ngs, a Modification Crcle
shal | be placed either by the schedul e heading or by the change in
t he schedul e.

(7) The Modification Circle size shall be 1/2 inch dianeter
unl ess the area where the circle is to be placed is crowded.
Smal | er size circle shall be used for crowded areas.

1.2.1.3 Drawi ng Preparation

The as-built drawi ngs shall be nodified as nay be necessary to correctly
show the features of the project as it has been constructed by bringing the
contract set into agreenent with Government accepted working as-built

draw ngs, and addi ng such additional draw ngs as nay be necessary. These
wor ki ng as-built marked drawi ngs shall be neat, |egible and accurate.

These drawi ngs are part of the permanent records of this project and shal
be returned by the Contractor to the Contracting Oficer after fina
acceptance by the Government. Any draw ngs danaged or |ost by the
Contractor shall be satisfactorily replaced by the Contractor at no expense
to the Governnent.

1.2.1.4 Conput er Ai ded Design and Drafting (CADD) Draw ngs

Only personnel proficient in the preparation of mcrostati on CADD dr awi ngs
shall be enployed to nodify the contract draw ngs or prepare additional new
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drawi ngs. Additions and corrections to the contract draw ngs shall be

equal in quality and detail to that of the originals. Line colors, |line
wei ghts, lettering, |layering conventions, and synmbols shall be the sanme as
the original line colors, line weights, lettering, l|ayering conventions,
and symbols. If additional drawi ngs are required, they shall be prepared

using the specified electronic file fornat applying the same graphic
standards specified for original drawings. The title block and draw ng
border to be used for any new final as-built draw ngs shall be identical to
that used on the contract drawi ngs. Additions and corrections to the
contract drawi ngs shall be acconplished using CADD files. The Contractor
will be furnished Mcrostation CADD files and pentable. The electronic
files will be supplied on conpact disc, read-only nenmory (CD-ROM). The
Contractor shall be responsible for providing all programfiles and
hardware necessary to prepare final as-built drawi ngs. The Contracting
Oficer will review final as-built drawi ngs for accuracy and the Contractor
shal | nake required corrections, changes, additions, and del etions.

a. CADD colors shall be the "base" colors of red, green, and bl ue.
Col or code for changes shall be as foll ows:

(1) Deletions (red) - Deleted graphic itenms (lines) shall be
colored red with red lettering in notes and | eaders.

(2) Additions (Green) - Added itens shall be drawn in green with
green lettering in notes and | eaders.

(3) Special (Blue) - Items requiring special information,
coordi nation, or special detailing or detailing notes shall be in
bl ue.

b. Al changes to the contract drawing files shall be nmade on the
level as the original item There shall be no deletions of existing |lines;
exi sting lines shall be over struck in red. Additions shall be in green
with line weights the sane as the draw ng.

c. Wen final revisions have been conpl eted, the cover sheet draw ng
shal | show the wordi ng "RECORD DRAW NG AS-BUI LT" foll owed by the name of
the Contractor in letters at least 3/16 inch high. Al other contract
drawi ngs shall be marked either "as-built" drawi ng denoting no revisions on
the sheet or "Revised As-Built" denoting one or nore revisions. Oigina
contract drawi ngs shall be dated in the revision block

d. Wthin 20 days after Government acceptance of all of the working
as-built drawi ngs for a phase of work, the Contractor shall prepare the
final CADD as-built draw ngs for that phase of work and subnit two sets of
bl ue/ bl ack-1ine prints of these draw ngs for CGovernment review. The
CGovernment will pronmptly return one set of prints annotated with any
necessary corrections. Wthin 10 days the Contractor shall revise the CADD
files accordingly at no additional cost and submit one set of final prints
for the conpl eted phase of work to the Governnent. Wthin 20 days of
substantial conpletion of all phases of work, the Contractor shall submt
the final as-built drawi ng package for the entire project. The subnmitta
shal | consist of one set of electronic files on conpact disc, read-only
nmenory (CD-ROM), one set of originals, two sets of prints and one set of
t he Governnent annotated and accepted working as-built drawi ngs. They
shal|l be conplete in all details and identical in formand function to the
contract drawing files supplied by the Government. Any transactions or
adj ustments necessary to acconplish this is the responsibility of the
Contractor. The Governnent reserves the right to reject any drawing files
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it deens inconpatible with the custoner's CADD system Paper prints,
drawing files and storage nedia submitted will becone the property of the
Gover nent upon final acceptance. Failure to subnmit final as-built draw ng
files or working as-built marked draw ngs as specified shall be cause for

wi t hhol di ng any paynent due the Contractor under this contract. Acceptance
of final as-built draw ngs shall be acconplished before final paynent is
made to the Contractor.

.2.1.5 Payment

No separate paynent will be made for as-built draw ngs required under this
contract, and all costs accrued in connection with such drawi ngs shall be
consi dered a subsidiary obligation of the Contractor

. 2.2 As-Built Record of Equi pnent and Materials

The Contractor shall furnish one copy of prelimnary record of equi prment
and materials used on the project 15 days prior to final inspection. This
prelimnary submttal will be reviewed and returned 2 days after fina

i nspection with Governnment comrents. Two sets of final record of equi pment
and materials shall be submitted 10 days after final inspection. The
designations shall be keyed to the related area depicted on the contract
drawi ngs. The record shall list the follow ng data:

RECCORD COF DESI GNATED EQUI PMENT AND MATERI ALS DATA

Descri ption Speci fication Manuf act ur er Conposition \Wher e
Section and Cat al og, and Size Used
Model , and

Serial Number
. 2.3 Fi nal Approved Shop Draw ngs

The Contractor shall furnish final approved project shop draw ngs 30 days
after transfer of the conmpleted facility.

. 2.4 Real Property Equi prment

The Contractor shall furnish a list of installed equi prent furnished under
this contract. The list shall include all information usually listed on
manuf acturer's name plate. The "EQUI PMENT-I N PLACE LI ST" shall include, as
applicable, the followi ng for each piece of equi pnent install ed:
description of item location (by roomnunber), nodel nunber, seria

nunber, capacity, nanme and address of manufacturer, nanme and address of

equi prent supplier, condition, spare parts list, manufacturer's catal og,
and warranty. A draft list shall be furnished at time of transfer. The
final list shall be furnished 30 days after transfer of the conpleted
facility.

.3 WARRANTY MANAGEMENT
.3.1 Warranty Managerent Pl an

The Contractor shall devel op a warranty nanagenent plan. At |east 30 days
before the planned pre-warranty conference, the Contractor shall submt the
warranty managerent plan for Government approval. The warranty managenent
pl an shall include all required actions and docunments to assure that the
Government receives all warranties to which it is entitled, in accordance
with the Contract C ause, WARRANTY OF CONSTRUCTION. The plan shall be in
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narrative formand contain sufficient detail to render it suitable for use
by future mai ntenance and repair personnel, whether tradesnen, or of

engi neeri ng background, not necessarily famliar with this contract. The
term"status" as indicated bel ow shall include due date and whether item
has been submitted or was acconplished. Warranty information nade
avai | abl e during the construction phase shall be submtted to the
Contracting O ficer for approval prior to each nonthly pay estimate.
Approved i nformati on shall be assenbled in a binder and shall be turned
over to the Government upon acceptance of the work. The construction
warranty period shall begin on the date of project acceptance and shal
continue for the full product warranty period. A joint 4 month and 9 nonth
warranty inspection shall be conducted, neasured fromtinme of acceptance,
by the Contractor, Contracting Oficer and the Custoner Representative.
Information contained in the warranty nmanagenment plan shall include, but
shall not be limted to, the foll ow ng:

a. Roles and responsibilities of all personnel associated with the
warranty process, including points of contact and tel ephone nunbers within
t he organi zations of the Contractors, subcontractors, nmanufacturers or
suppliers invol ved

b. Listing and status of delivery of all Certificates of Warranty for
ext ended warranty items, to include roofs, HVAC bal anci ng, punps, notors,
transformers, and for all conm ssioned systens such as fire protection and
al arm systens, sprinkler systens, |ightning protection systens, etc.

c. Alist for each warranted equi pnment, item feature of construction
or system i ndicating:

1 Name of item

2. Model and serial nunbers.

3. Location where installed.

4 Nanme and phone numbers of manufacturers or suppliers.

5. Nanmes, addresses and tel ephone numbers of sources of spare
parts.

6. Warranties and terns of warranty. This shall include one-year
overall warranty of construction. |Itens which have extended
warranties shall be indicated with separate warranty expiration
dat es.

7. Cross-reference to warranty certificates as applicable.

8. Starting point and duration of warranty peri od.

9. Summary of mmintenance procedures required to continue the
warranty in force.

10. Cross-reference to specific pertinent Operation and

Mai nt enance manual s.

11. Organization, nanmes and phone nunbers of persons to call for
warranty service

12. Typical response tine and repair tine expected for various
war r ant ed equi prent .

d. The Contractor's plans for attendance at the 4 and 9 nonth
post -construction warranty inspections conducted by the CGovernnent.

e. Procedure and status of tagging of all equipnment covered by
extended warranties.

f. Copies of instructions to be posted near sel ected pieces of
equi prent where operation is critical for warranty and/or safety reasons.
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1.3.2 Per f or mance Bond

The Contractor's Performance Bond shall remain in effect throughout the
construction period, and during the life of any guaranty required under the
Contract Perfornmance Bond, Standard Form 25.

a. In the event the Contractor fails to comence and diligently
pursue any construction warranty work required, the Contracting O ficer
wi Il have the work performed by others. After conpletion of the
construction warranty work, charges will be nade to the remaining

construction warranty funds of expenses which the Governnent incurred while
perform ng the work, including, but not limted to adnministrative expenses.

b. In the event sufficient funds are not available to cover the
construction warranty work perforned by the Governnment, at the Contractor's
expense, the Contracting Oficer will have the right to recoup expenses

from the bondi ng conpany.

c. Following oral or witten notification of required construction
warranty repair work, the Contractor shall respond in a timely manner.
Witten verification will follow oral instructions. Failure of the
Contractor to respond will be cause for the Contracting Oficer to proceed
agai nst the Contractor.

1.3.3 Pre-Warranty Conference

Prior to contract conpletion, and at a tine designated by the Contracting
Oficer, the Contractor shall neet with the Contracting Oficer to devel op
a mutual understanding with respect to the requirements of this section
Conmuni cati on procedures for Contractor notification of construction
warranty defects, priorities with respect to the type of defect, reasonable
time required for Contractor response, and other details deened necessary
by the Contracting Oficer for the execution of the construction warranty
shal |l be established/reviewed at this neeting. In connection with these
requi renents and at the tine of the Contractor's quality control conpletion
i nspection, the Contractor shall furnish the name, tel ephone nunber and
address of a |licensed and bonded conpany which is authorized to initiate
and pursue construction warranty work action on behalf of the Contractor
This point of contact will be located within the | ocal service area of the
warrant ed construction, shall be continuously avail able, and shall be
responsive to Governnment inquiry on warranty work action and status. This
requi renment does not relieve the Contractor of any of its responsibilities
in connection with other portions of this provision

1.3.4 Contractor's Response to Construction Warranty Service Requirenents

Foll owing oral or witten notification by the Contracting Oficer, the
Contractor shall respond to construction warranty service requirenents in
accordance with the "Construction Warranty Service Priority List" and the
three categories of priorities listed below The Contractor shall subnmit a
report on any warranty itemthat has been repaired during the warranty
period. The report shall include the cause of the problem date reported,
corrective action taken, and when the repair was conpleted. |If the
Contractor does not performthe construction warranty within the tinefranes
specified, the Government will performthe work and backcharge the
construction warranty paynent item established.

a. First Priority Code 1. Performonsite inspection to evaluate
situation, and determ ne course of action within 4 hours, initiate work
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within 6 hours and work continuously to conpletion or relief.

b. Second Priority Code 2. Performonsite inspection to evaluate
situation, and determine course of action within 8 hours, initiate work
within 24 hours and work continuously to conpletion or relief.

C. Third Priority Code 3. Al other work to be initiated within 3
wor k days and work continuously to conpletion or relief.

d. The "Construction Warranty Service Priority List" is as follows:

Code 1-Doors
(1) Overhead doors not operational, causing a security, fire, or
safety problem
(2) Interior, exterior personnel doors or hardware, not
functioning properly, causing a security, fire, or safety problem

Code 3-Doors
(1) Overhead doors not operational
(2) Interior/exterior personnel doors or hardware not functioning

properly.

Code 1-Electrical
(1) Power failure (entire area or any building operational after
1600 hours).
(2) Security lights
(3) Smoke detectors

Code 2-Electrical
(1) Power failure (no power to a roomor part of building).
(2) Receptacle and lights (in a roomor part of building).

Code 3-El ectrical
Street lights.

Code 2-Kitchen Equi pnent
(1) Dishwasher not operating properly.
(2) Al other equipnment hanpering preparation of a neal.

Code 1- Pl unbi ng
(1) Hot water heater failure.
(2) Leaking water supply pipes.

Code 2- Pl unbi ng
(1) Flush valves not operating properly.
(2) Fixture drain, supply line to commpde, or any water pipe
| eaki ng.
(3) Commode | eaking at base.

Code 3 - Pl unbing
Leaky faucets.

Code 3-Interior
(1) Floors damaged
(2) Paint chipping or peeling.
(3) Casework.

Code 1- Roof Leaks
Tenmporary repairs will be made where maj or damage to property is
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occurring.

Code 2- Roof Leaks
VWhere major damage to property is not occurring, check for |ocation of
| eak during rain and conplete repairs on a Code 2 basis.

Code 2-Water (Exterior)
No water to facility.

Code 2-Water (Hot)
No hot water in portion of building |isted.

Code 3-All other work not |isted above.
1.3.5 VWarranty Tags

At the time of installation, each warranted item shall be tagged with a
durabl e, oil and water resistant tag approved by the Contracting Oficer
Each tag shall be attached with a copper wire and shall be sprayed with a
silicone waterproof coating. The date of acceptance and the QC signature
shall remain blank until project is accepted for beneficial occupancy. The
tag shall show the follow ng information.

a. Type of product/naterial

b. Mdel nunber

c. Serial nunber

d. Contract nunber

e. Warranty period from to

f. Inspector's signature

g. Construction Contractor

Addr ess

Tel ephone nunber

h. Warranty contact

Addr ess

Tel ephone nunber

i. Warranty response tine priority code

i~ WARNI NG - PROJECT PERSONNEL TO PERFORM ONLY OPERATI ONAL MAI NTENANCE
DURI NG THE WARRANTY PERI OD.

PART 2  PRODUCTS (NOT USED)
PART 3  EXECUTI ON (NOT USED)

-- End of Section --
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SECTI ON 01900

M SCELLANEOUS PROVI SI ONS

PART 1 GENERAL

1.

1 SUBM TTALS
CGovernment approval is required for submttals with a "GA" designation;
submittals having a "FIO' designation are for infornation only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Data
Recovered Material Report; FIO
The Contractor shall provide a report listing all products neeting EPA
gui del i nes for products containing recovered materials and quantity used
for this project.

SD- 04 Dr awi ngs
As-Built Draw ngs; FIO

SD-09 Reports
I nspection of Existing Conditions; FIQO
A witten report with color photographs noting the condition of the
existing facilities at the time of the inspection. One copy of the report
i ncl udi ng phot ographs shall be subnitted to the Schofield Area Fam ly
Housing O fice, prior to construction.

SD-13 Certificate
Products Contai ni ng Recovered Materials; FIO

The Contractor shall submt manufacturer's certification attesting that
product neets or exceeds EPA' s recovered material guidelines.

SD- 18 Records
Dust Control; GA
Met hod(s) of dust control.
Excavati on/ Trenchi ng Cl earance; FlI QO
Prior to start of any excavation or trenching work, the Contractor shall
obtain clearance, in witing, fromthe appropriate comunications agency
and base or area engineer. Copies of all correspondence shall be provided
the Contracting Officer. Normal coordination tine for obtaining the
necessary pernits is approximately fifteen (15) cal endar days. The

Contractor shall advise the Contracting O ficer pronptly when it appears
that the normal coordination time will be exceeded.
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Condition of Contractor's Qperation or Storage Area; FIO

The Contractor shall submit to the Contracting O ficer photographs and/or
vi deos depicting the condition of the Contractor's Operation or Storage
Ar ea.

.2 CONTRACTOR QUALI TY CONTROL

To assure conpliance with contract requirenments, the Contractor shal
establish and maintain quality control for materials and work covered by
all sections of the TECHNI CAL REQUI REMENTS in accordance with Section 01451
CONTRACTOR QUALI TY CONTROL. Records shall be naintained for all operations
i ncl udi ng sanmpling and testing.

.3 AS- BUI LT DRAW NGS

As-built draw ngs shall be in accordance with Section 01780 CLOSEQUT
SUBM TTALS.

.4 DUST CONTROL

The armount of dust resulting fromthe Contractor's work shall be controlled
to prevent the spread of dust to occupied portions of the construction site
and to avoid creation of a nuisance in the surrounding area. Use of water
will not be permitted when it will result in, or create, hazardous or

obj ectionabl e conditions such as flooding and pollution. Measures shal

al so be taken for dust control along haul routes and equi prent parking

ar eas.

.5 PROTECTI ON

The Contractor shall take all necessary precautions to insure that no
damages to private or public property will result fromhis operations. Any
such damages shall be repaired or property replaced by the Contractor in
accordance with the CONTRACT CLAUSES entitled "PERM TS AND
RESPONSI Bl LI TI ES* and " PROTECTI ON OF EXI STI NG VEGETATI ON, STRUCTURES,

EQUI PMENT, UTILITIES, AND | MPROVEMENTS", without delay, and at no cost to

t he Governnent.

.5.1 Warni ng Signs and Barri cades

The Contractor shall be responsible for posting warning signs or erecting
tenporary barricades to provide for safe conduct of work and protection of

property.
.5.2 Protecti on of Grassed and Landscaped Areas

The Contractor's vehicles shall be restricted to paved roadways and
driveways. Vehicles shall not be driven or parked on grassed and/or

| andscaped areas except when absolutely necessary for the performance of
the work and approved in advance by the Contracting Officer. G assed or
| andscaped areas damaged by the Contractor shall be restored to their
original condition without delay and at no cost to the Government.

.5.3 Protection of Trees and Pl ants

VWere necessary, tree branches and plants interfering with the work nay be
temporarily tied back by the Contractor to permit acconplishment of the
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work in a convenient nmanner, so long as they will not be permanently
damaged thereby. |If this is not feasible, they may be pruned, subject to
witten approval by the Contracting O ficer

.5.4 Protection of Building Fromthe Wat her

The interior of the building and all materials and equi pment shall be
protected fromthe weather at all tines.

.6 RESTORATI ON WORK

Exi sting conditions or areas danaged or disturbed by the Contractor's
operations shall be restored to their original condition, or near origina
condition as possible, to the satisfaction of the Contracting Oficer

.7 REMOVAL AND DI SPOSAL

7.1 Title to Materials

Title to all materials and equi pnent to be renoved, except as indicated or
specified otherwise, is vested in the Contractor upon receipt of notice to

proceed. The CGovernnent will not be responsible for the condition, |oss or
damage to such property after the Contractor's receipt of notice to
proceed. Itens indicated to be renoved shall be renmoved and di sposed of by

the Contractor outside the |imts of Governnent-controlled property at the
Contractor's responsibility and expense before the conpletion and fina
acceptance of the work, and such materials shall not be sold on the site.

.7.2 Rubbi sh and Debri s

Rubbi sh and debris shall be renmoved from Governnment-control |l ed property
daily unl ess otherwi se directed, so as not to allow accumul ation.
Material s that cannot be renoved daily shall be stored in areas designated
by the Contracting O ficer.

. 8 | NTERFERENCE W TH GOVERNMENT OPERATI ONS

The Contractor shall establish work procedures and nethods to prevent
interference with existing operations within or adjacent to the
construction area. Free passage into adjoining or adjacent buildings not
in the contract will not be permtted except as approved by the Contracting
O ficer. Procedures and nethods shall also provide for safe conduct of
work and protection of property which is to renmmi n undi sturbed.

.8.1 Coor di nati on

The Contractor shall coordinate all work with the Contracting Officer to
mnimze interruption and i nconvenience to the occupants or to the
Government. Schedul i ng and progranm ng of work will be established during
t he pre-construction conference.

.8.2 Mat eri al s and Equi prent

Al materials and equi pment required to conplete the project shall be on
hand before work is started.

.8.3 Uilities and Facilities
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Al utilities and facilities within the area shall remain operable and
shall not be affected by the Contractor's work, unless otherw se approved
inwiting in advance by the Contracting O ficer.

.8.4 St aki ng and Flagging Existing Utilities

The Contractor, prior to start of any excavation or trenching work, shal
verify the location of all utility Iines shown on the draw ngs which are
within the areas of work, and shall mark, stake, or flag each utility line
al ong trench alignments and under areas of excavation under this project,
as approved.

.9 CONTRACTOR S OPERATI ONS OR STCORAGE AREA

At the request of the Contractor, an open operations or storage area wl|
be made available within the installation, the exact |ocation as indicated
on the drawings. The Contractor shall be responsible for the security
necessary for protection of his equipment and materials, and shall maintain
the area free of debris. No rusty or unsightly nmaterials shall be used for
providi ng the secure neasure and such nmeasure shall be erected in a

wor kmanl i ke manner. Before any construction comrences on establishing the
operation/storage area, Contractor shall take photographs and/or videos of
the site in order to establish the original conditions of the site. A
duplicate set shall be made and submitted to the Governnment for its files.
Upon conpletion and prior to the final acceptance of the contract work, the
Contractor shall restore the area to its original condition

.10 | NSPECTI ON
.10.1 Prelimnary Inspection of Existing Conditions

A m ni mum of seven (7) cal endar days prior to actual construction. The
Contractor shall arrange to have the Contractor's Quality Control
representative neet with the authorized Contracting Oficer's
representative to inspect the existing facilities, including buildings,
pavi ng, | andscaping, and all other pertinent itens within the construction
area. The inspection shall be conducted to establish the existing
conditions of the facilities, so that it nay subsequently be determ ned
whet her any damages to the facilities are the result of the construction
activity.

.10.2 Fi nal | nspection and Acceptance

The Contractor shall give the Schofield Area Fam |y Housing O fice, through
the Contracting Oficer, a mnimmof fourteen (14) cal endar days advance
notice prior to final inspection for acceptance by the Contracting Oficer
Al'l deficiencies found on final inspection shall be pronptly and
satisfactorily corrected by the Contractor upon notification by the
Contracting O ficer.

.11 WORKI NG DI RECTI VES

11,1 Wor ki ng Hour s

Al work shall be perforned between the hours of 0730 to 1600 HST, Monday
t hrough Friday. No work shall be acconplished on Saturdays, Sundays, and
all federal holidays without witten perm ssion fromthe Contracting

Oficer. Such witten perm ssion shall be available at the job site at al
times during construction
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1.12 USE OF PRODUCTS CONTAI NI NG RECOVERED MATERI ALS

Recovered materials are materials manufactured fromwaste material and
byproducts that have been recycled or diverted fromsolid waste. The
Contractor shall give preference to products containing recovered materia
when price, performance, and availability neet project requirements. A
listing of products, including the reconmended recovered naterial content,
is provided by the Environnental Protection Agency at

htt p: // ww. epa. gov/ cpg/ products. htm Only those products having recovered
material content equal to or greater than EPA guidelines shall be used to

neet this requirement.
PART 2 PRODUCTS (Not Applicable)
PART 3 EXECUTI ON (Not Appl i cabl e)

-- End of Section --
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SECTI ON 02050

DEMOLI TI ON

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

ENG NEERI NG MANUALS (EM

EM 385-1-1 (1992) U S. Arny Corps of Engineers Safety
and Heal th Requi rements Manua

.2 GENERAL REQUI REMENTS

The work includes denolition, salvage of identified itenms and material s,
and renmoval of resulting rubbish and debris. Rubbish and debris shall be
renoved from Government property daily, unless otherwi se directed, to avoid
accumul ation at the denolition site. Materials that cannot be renoved
daily shall be stored in areas specified by the Contracting Oficer. 1In
the interest of occupational safety and health, the work shall be perforned
in accordance with EM 385-1-1, Section 23, Denolition, and other applicable
Sections. In the interest of conservation, salvage shall be pursued to the
maxi mum ext ent possi bl e; salvaged itens and materials shall be disposed of
as specified.

.3 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 08 St atements
Wrk Plan; FIO

The procedures proposed for the acconplishnent of the work. The procedures
shal | provide for safe conduct of the work, including procedures and

nmet hods to provide necessary supports, lateral bracing and shoring when
requi red, careful renoval and disposition of materials specified to be

sal vaged, protection of property which is to remain undi sturbed,

coordi nation with other work in progress, and tinely disconnection of
utility services. The procedures shall include a detail ed description of

t he nmet hods and equi pnment to be used for each operation, and the sequence
of operations in accordance with EM 385-1-1

.4 DUST CONTROL

The amount of dust resulting fromdenolition shall be controlled to prevent
the spread of dust to occupied portions of the construction site and to
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avoid creation of a nuisance in the surrounding area. Use of water wll
not be permtted when it will result in, or create, hazardous or
obj ectionabl e conditions such as ice, flooding and pollution

1.5 PROTECTI ON

1.5.1 Protecti on of Existing Property
Bef ore begi nning any denolition work, the Contractor shall survey the site
and exanm ne the draw ngs and specifications to determ ne the extent of the
work. The Contractor shall take necessary precautions to avoid damage to
existing itens to remain in place, to be reused, or to remain the property
of the Government; any danaged itens shall be repaired or replaced as
approved by the Contracting Oficer. The Contractor shall coordinate the
work of this section with all other work and shall construct and maintain
shoring, bracing, and supports as required. The Contractor shall ensure
that structural elenents are not overl oaded and shall be responsible for
i ncreasing structural supports or addi ng new supports as nmay be required as
a result of any cutting, renoval, or denolition work perfornmed under this
contract.

1.5.2 Protection Fromthe Wat her

The interior of buildings to remain and sal vageabl e material s and equi pnent
shall be protected fromthe weather at all tines.

1.5.3 Envi ronnental Protection
The work shall conply with the requirenents of Section 01430.
1.6 BURNI NG

The use of burning at the project site for the disposal of refuse and
debris will not be permtted.

1.7 USE OF EXPLOSI VES
Use of explosives will not be permtted.
PART 2 PRODUCTS (Not Applicable)
PART 3 EXECUTI ON
3.1 EXI STI NG STRUCTURES
Exi sting structures indicated shall be renoved as indicated on the draw ngs.
3.2 UTI LI TI ES
Existing utilities shall be renoved as indicated. When utility lines are
encountered that are not indicated on the draw ngs, the Contracting O ficer
shall be notified prior to further work in that area.

3.3 FI LLI NG

Hol es and ot her hazardous openings shall be filled in accordance wth
Section 02225 EARTHWORK FOR Al RFI ELDS.

3.4 DI SPOSI TI ON OF MATERI AL
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Title to material and equi pnent to be denvolished, except CGovernnent sal vage
and historical itenms, is vested in the Contractor upon receipt of notice to
proceed. The CGovernnent will not be responsible for the condition, |oss or
damage to such property after notice to proceed

4.1 Sal vageabl e Itens and Materi al

Contractor shall salvage itens and material to the nmaxi mum extent possible.
.4.1.1 Mat eri al Sal vaged for the Contractor

Mat eri al sal vaged for the Contractor shall be stored as approved by the
Contracting O ficer and shall be renoved from Government property before
conpletion of the contract. Material salvaged for the Contractor shall not
be sold on the site.

.4.1.2 Itens Sal vaged for the Governnent

Salvaged itens to remain the property of the Governnent shall be renpved in
a manner to prevent danmage, and packed or crated to protect the itens from
damage while in storage or during shipnent. Itens damaged during renoval
or storage shall be repaired or replaced to match existing itens.
Cont ai ners shall be properly identified as to contents.

. 4.2 Unsal vageabl e Materi al

Concrete, masonry, and ot her nonconbustible material, except concrete
permtted to remain in place, shall be di sposed of outside
Governnment-controlled land at the Contractor's responsibility.

.5 CLEAN UP

Debris and rubbi sh shall be renoved from basenent and sinilar excavations.
Debris shall be renpbved and transported in a manner that prevents spillage
on streets or adjacent areas. Local regulations regardi ng hauling and

di sposal shall apply.

-- BEnd of Section --
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SECTI ON 02225

EARTHWORK FOR Al RFI ELDS

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

AVERI CAN ASSOCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI Cl CAL
( AASHTO)

AASHTO T 180 (1993) Mdisture-Density Relations of Soils
Using a 10-1b. (4.54 kg) Rammer and a
18-inch (457 mm Drop

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 117 (1995) Materials Finer Than 75-mni croneter
(No. 200) Sieve in Mneral Aggregates by
Washi ng

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM D 422 (1963; R 1990) Particle-Size Analysis of
Soils

ASTM D 1556 (1990; R 1996) Density and Unit Weight of

Soil in Place by the Sand-Cone Met hod

ASTM D 1557 (1991) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
KN-m cu. m))

ASTM D 2487 (1993) dassification of Soils for
Engi neeri ng Purposes (Unified Soil
Cl assification Systen)

ASTM D 2922 (1996) Density of Soil and Soil - Aggregate
in Place by Nucl ear Methods (Shall ow Dept h)

ASTM D 3017 (1996) Water Content of Soil and Rock in
Pl ace by Nucl ear Met hods (Shal | ow Dept h)

ASTM D 4253 (1993) Maxi mum I ndex Density and Unit
Weight of Soils Using a Vibratory Table

ASTM D 4318 (1995a) Liquid Limt, Plastic Limt, and
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Plasticity I ndex of Soils

ASTM D 4718 (1987; R 1994) Practice for Correction of
Unit Weight and Water Content for Soils
Cont ai ni ng Oversized Particles

.2 DEFI NI TI ONS
2.1 Satisfactory Materials

Materials classified in ASTMD 2487 as GW G, GV GC, SW SP, SM SC, and
stones larger than 3 inches in any dinension are satisfactory. In
addition, satisfactory materials shall have liquid Iimts |less than 60 and
plasticity indexes less than 30. Liquid limt and plasticity index shall
be determined in accordance with ASTM D 4318.

. 2.2 Unsatisfactory Materials

Material s which do not conply with the requirenents for satisfactory
materials are unsatisfactory. Materials classified in ASTM D 2487 as CH,
Pt, OH, and OL are unsatisfactory. Unsatisfactory materials also include
man-made fills, refuse, or backfills from previous construction.

.2.3 Cohesi onl ess and Cohesive Materials

Cohesi onl ess materials include materials classified in ASTM D 2487 as GW
@GP, SW and SP. Cohesive materials include materials classified as GC, SC,
M., CL, MH, and CH Materials classified as GMand SMw || be identified
as cohesionless only when the fines are nonplastic. Testing required for
classifying materials shall be in accordance with ASTM C 117, ASTM D 422,
and ASTM D 4318 as appl i cabl e.

.2.4 Degree of Conpaction

Degree of conpaction is a percentage of the maxi mum density obtained by the
test procedure presented in ASTM D 1557 Method C, for material that has no
nore than 30 percent retained on the 3/4 inchessieve and has nore than 20
percent retained on the 3/8 inchessieve. Where the material does not neet
t hese gradation requirenments, AASHTO T 180, nethod D will be used. \Where
free draining soils, i.e., sand or gap-graded aggregate are to be
conpacted, use ASTM D 4253. The procedure will be abbreviated bel ow as a

percent age of |aboratory density.

.2.5 Topsoi |

Material suitable for topsoils is defined as natural friable soi
representative of productive soils in the vicinity. It shall be obtained
fromwel | -drained areas and shall be free fromany adm xture of foreign
matter including but not limted to roots, objects larger than 1 inch in
any di mensi on, toxic substance, and any material or substance that may be
harnful to plant growh. Topsoil shall be offsite materials which neet the
above requirements for top soil material or shall be the existing surface
soils stripped to 4-inch depth and stockpiled on the site which neet the
above requiremnents.

.3 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
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followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-08 Statenents
Eart hwork; FIO
Procedure and | ocation for disposal of unused satisfactory material.
Bl asting plan when blasting is permtted. Proposed source of borrow
materi al .

SD- 09 Reports
Testing; FIO ; Field Testing Control; GA
Calibration curves and related test data prior to using nuclear density
met hod (ASTM D 2922) for field density control. Wthin 24 hours of
concl usi on of physical tests, 2 copies of test results, including
calibration curves and results.

SD- 13 Certificates
Testing; FIO

Qualifications of the commercial testing | aboratory or Contractor's testing
facilities.

SD- 18 Records
Eart hwor k; FI Q

Notification of encountering rock in the project. Advance notice on the
openi ng of excavation or borrow areas. Advance notice on shoul der
construction for rigid pavenents.

.4 SUBSURFACE DATA

The subsoil investigation report may be exam ned at CGeotechnical Structural
Section, Building 230, Fort Shater. These data represent the best
subsurface information avail abl e; however, variations may exist in the
subsurface between boring | ocations.

.5 CLASSI FI CATI ON OF EXCAVATI ON

No consideration will be given to the nature of the materials, and all
excavation will be designated as unclassified excavation.

.6  BLASTI NG
Blasting will not be permtted.
.7 UTI LI ZATI ON OF EXCAVATED MATERI ALS

Unsatisfactory materials renoved from excavati ons shall be disposed of
offsite. Satisfactory material renoved from excavations shall be used,

i nsofar as practicable, in the construction of fills, enmbankments,
subgrades, shoul ders, bedding (as backfill), and for simlar purposes. No
sati sfactory excavated material shall be wasted w thout specific witten
aut hori zation. Satisfactory material authorized to be wasted shall be

SECTI ON 02225 Page 5



PADS

di sposed of in designated areas approved for surplus material storage or
designated waste areas as directed. New y designated waste areas on
Governnment-controll ed | and shall be cleared and grubbed before disposal of
waste material thereon. Coarse rock from excavations shall be stockpiled
and used for constructing sl opes or enbanknents adjacent to streans, or
sides and bottonms of channels and for protecting agai nst erosion. No
excavated material shall be disposed of to obstruct the flow of any stream
endanger a partly finished structure, inpair the efficiency or appearance
of any structure, or be detrinental to the conplete work in any way.

PART 2 PRCDUCTS (NOT APPLI CABLE)

PART 3 EXECUTI ON

3.

1 STRI PPI NG OF TOPSA L

VWere indicated or directed, topsoil shall be stripped to a depth of 6

i nches. Topsoil shall be spread on areas al ready graded and prepared for
topsoil, or transported and deposited in stockpiles convenient to areas
that are to receive application of the topsoil later, or at |ocations

i ndi cated or specified. Topsoil shall be kept separate from ot her
excavated materials, brush, litter, objectionable weeds, roots, stones
larger than 2 inches in dianeter, and other materials that would interfere
wi th planting and nmai nt enance operations. Any surplus of topsoil from
excavations and grading shall be renoved fromthe site.

.2 EXCAVATI ON

The Contractor shall perform excavation of every type of materi al
encountered within the limts of the project to the lines, grades, and

el evations indicated and as specified. Gading shall be in conformty with
the typical sections shown and the tol erances specified in paragraph

FINl SHHNG Satisfactory excavated materials shall be transported to and
placed in fill or enmbankment within the limts of the work. Unsatisfactory
materials encountered within the limts of the work shall be excavated

bel ow grade and replaced with satisfactory materials as directed. Such
excavated material and the satisfactory material ordered as repl acenent
shall be included in excavation. Al unsatisfactory material and surplus
sati sfactory excavated material not required for fill or enbanknment shal

be renoved fromthe site. During construction, excavation and fill shal

be performed in a manner and sequence that wi |l provide proper drainage at
all times. Material required for fill or enbanknment in excess of that
produced by excavation within the grading linmts shall be excavated from
the borrow areas indicated or fromother approved areas selected by the
Contractor as specified.

2.1 Ditches, CGutters, and Channel Changes

Excavation of ditches, gutters, and channel changes shall be acconpli shed
by cutting accurately to the cross sections, grades, and el evati ons shown.
Ditches and gutters shall not be excavated bel ow grades shown. Excessive
open ditch or gutter excavation shall be backfilled with satisfactory,

t horoughly conpacted, material or with suitable stone or cobble to grades
shown. Material excavated shall be di sposed of as shown or as directed
except that in no case shall material be deposited | ess than 4 feet from
the edge of a ditch. The Contractor shall maintain excavations free from
detrimental quantities of |eaves, brush, sticks, trash, and other debris
until final acceptance of the work.
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2.2 Dr ai nage Structures

Excavati ons shall be nmade to the lines, grades, and el evati ons shown, or as
directed. Trenches and foundation pits shall be of sufficient size to
permt the placement and renoval of fornms for the full Iength and w dth of
structure footings and foundations as shown. Rock or other hard foundation
material shall be cleaned of | oose debris and cut to a firm |evel,

stepped, or serrated surface. Loose disintegrated rock and thin strata
shal | be renoved. Wen concrete or masonry is to be placed in an excavated
area, the bottom of the excavation shall not be disturbed. Excavation to
the final grade |level shall not be nade until just before the concrete or
masonry is to be placed.

.3 SELECTI ON OF BORROW NMATERI AL

Borrow material shall be selected to nmeet the requirements and conditions
of the particular fill or enbankment for which it is to be used. Borrow
materi al shall be obtained from approved private sources, selected by the
Contractor. The Contractor shall obtain fromthe owners the right to
procure material, pay royalties and other charges involved, and bear the
expense of devel opi ng the sources, including rights-of-way for hauling.
Unl ess specifically provided, no borrow shall be obtained within the limts
of the project site without prior witten approval. Necessary clearing,
grubbi ng, and satisfactory drainage of borrow pits and the di sposal of
debris thereon shall be considered related operations to the borrow
excavati on.

.4 OPENI NG AND DRAI NAGE OF EXCAVATI ON AND BORROW PI TS

Except as otherwi se permtted, borrow pits and other excavation areas shal
be excavated providi ng adequate drai nage. Overburden and ot her spoi
material shall be transported to designated spoil areas or otherw se

di sposed of as directed. Borrow pits shall be neatly trinmred and drai ned
after the excavation is conpleted. The Contractor shall ensure that
excavation of any area, operation of borrow pits, or dunping of spoi
material results in mninumdetrinmental effects on natural environnental
condi ti ons.

.5 GRADI NG AREAS

VWere indicated, work will be divided into grading areas within which

sati sfactory excavated material shall be placed in enbanknments, fills, and
requi red backfills. The Contractor shall not haul satisfactory material
excavated in one grading area to another grading area except when so
directed in witing.

.6 BACKFI LL

Backfill adjacent to any and all types of structures shall be placed and
conpacted to at |east 90 percent |aboratory maxi num density for cohesive
materials or 95 percent |aboratory maxi num density for cohesionl ess
materials to prevent wedgi ng action or eccentric |oading upon or agai nst
the structure. G ound surface on which backfill is to be placed shall be
prepared as specified in paragraph PREPARATI ON OF GROUND SURFACE FOR
EMBANKMENTS. Conpaction requirements for backfill materials shall also
conformto the applicable portions of paragraphs PREPARATI ON OF GROUND
SURFACE FOR EMBANKMENTS, EMBANKMENTS, and SUBGRADE PREPARATI ON, and Section
02720 STORM DRAI NAGE SYSTEM and Section 02222 EXCAVATI ON, TRENCHI NG AND
BACKFI LLI NG FOR UTI LI TIES SYSTEMS. Conpaction shall be acconplished by
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sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled rollers,
vi bratory conpactors, or other approved equi prment.

.7 PREPARATI ON OF GROUND SURFACE FOR EMBANKMENTS

G ound surface on which fill is to be placed shall be stripped of live
dead, or decayed vegetation, rubbish, debris, and other unsatisfactory
mat eri al ; pl owed, disked, or otherw se broken up to a depth of 6;

pul veri zed; noistened or aerated as necessary; thoroughly m xed; and
conpacted to at |east 90 percent |aboratory maxi num density for cohesive
materials or 95 percent |aboratory maxi num density for cohesionl ess
materials. Conpaction shall be acconplished by sheepsfoot rollers,
pneumatic-tired rollers, steel-wheeled rollers, vibratory conpactors, or
ot her approved equi pnent. The prepared ground surface shall be scarified
and noi stened or aerated as required just prior to placenent of enmbankment
materials to assure adequate bond between embanknment material and the
prepared ground surface.

.8 EMBANKMVENTS
.8.1 3.8.1 Eart h Enbanknents

Earth enbanknents shall be constructed from satisfactory materials free of
organic material and rocks with any di nension greater than 3 inches. The
material shall be placed in successive horizontal |ayers of |oose materi al
not nmore than 8 inches in depth. Each |ayer shall be spread uniformy on a
soi|l surface that has been noistened or aerated as necessary and scarified
or otherw se broken up in such a manner that the fill will bond with the
surface on which it is placed. After spreading, each |layer shall be

pl oned, disked, or otherw se broken up; noistened or aerated as necessary;

t horoughly m xed; and conpacted to at |east 90 percent |aboratory maxi mum
density for cohesive materials or 95 percent |aboratory maxi mumdensity for
cohesionl ess materials. Conpaction requirenents for the upper portion of
earth enbanknents form ng subgrade for pavenents shall be identical with
those requirenments specified in paragraph SUBGRADE PREPARATI ON. Conpaction
shal | be acconplished by sheepsfoot rollers, pneumatic-tired rollers,

steel -wheeled rollers, vibratory conpactors, or other approved equiprent.

.9 SUBGRADE PREPARATI ON
.9.1 Construction

Subgrade shall be shaped to |ine, grade, and cross section, and conpacted
as specified. This operation shall include plow ng, disking, and any

noi stening or aerating required to obtain specified conpaction. Soft or

ot herwi se unsatisfactory material shall be renmoved and replaced wth

sati sfactory excavated material or other approved material as directed.
Rock encountered in the cut section shall be excavated to a depth of 6

i nches bel ow fini shed grade for the subgrade. Low areas resulting from
renoval of unsatisfactory material or excavation of rock shall be brought
up to required grade with satisfactory materials, and the entire subgrade
shal |l be shaped to |ine, grade, and cross section and conpacted as
specified. After rolling, the surface of the subgrade for roadways shal
not show devi ations greater than 1/2 inch when tested with a 12 f oot
strai ght edge applied both parallel and at right angles to the centerline of
the area. After rolling, the surface of the subgrade for airfields shal
not show devi ations greater than 1/4 inch when tested with a 12 f oot

strai ghtedge applied both parallel and at right angles to the centerline of
the area. The elevation of the finish subgrade shall not vary nore than
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0.05 foot fromthe established grade and cross section

.9.2 Conpacti on

Conpaction shall be acconplished by sheepsfoot rollers, pneumatic-tired
rollers, steel-wheeled rollers, vibratory conpactors, or other approved
equi prent. Except for paved areas, each layer of the enbankment shall be
conpacted to at |east 85 percent of |aboratory maxi numdensity for cohesive
materials or to 90 percent of |aboratory maxi mum density for cohesionl ess
materi al s.

.9.2.1 Subgr ade for Pavenents

Subgrade for pavenents shall be conpacted to at |east 90 percentage

| aboratory maxi num density for cohesive materials or to 95 percent of

| aboratory maxi num density for cohesionless materials for the depth bel ow
the surface of the pavement shown.

.9.2.2 Subgr ade for Shoul ders

Subgrade for shoul ders shall be conpacted to at |east 90 percentage

| aboratory maxi num density for cohesive materials or to 95 percent of

| aboratory maxi num density for cohesionless materials for the depth bel ow
the surface of shoul der shown.

.9.2.3 Proof Rolling of Subgrade

Proof rolling of all airfield areas and under the new hangar concrete slab
shall be in addition to conpaction specified above and shall consist of
application of mnimm®6 coverages with a heavy pneumatic-tired roller
having four tires abreast, with each tire | oaded to m ni mrum (20, 000 pounds)
and tires inflated to mnimum (90 psi). Proof rolling shall be applied to
t he subgrade on which the base course is laid. Water content of the lift
of the [ayer on which the base course is placed, and of each |ayer of the
base course, shall be maintained at optinmum or at the percentage directed
fromthe start of compaction to the conpletion of proof rolling. Materials
in the underlying materials indicated unacceptable by the proof rolling
shal | be renoved and replaced to a m nimumdepth of two feet, as directed,
wi th conpacted satisfactory material s.

.10 SHOULDER CONSTRUCTI ON

Shoul ders shall be constructed of satisfactory excavated or borrow materi al
or as ot herwi se shown or specified. Shoulders shall be constructed as soon
as possible after adjacent paving is conplete, but in the case of rigid
pavenents, shoul ders shall not be constructed until perm ssion of the
Contracting O ficer has been obtained. The entire shoul der area shall be
conpacted to at |east the percentage of maxi mumdensity as specified in

par agr aph SUBGRADE PREPARATI ON above, for specific ranges of depth bel ow
the surface of the shoulder. Conpaction shall be acconplished by
sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled rollers,

vi bratory conpactors, or other approved equi pnent. Shoul der construction
shal | be done in proper sequence in such a manner that adjacent ditches
will be drained effectively and that no danmage of any kind is done to the
adj acent conpl eted pavenent. The conpl eted shoul ders shall be true to

al i gnment and grade and shaped to drain in conformty with the cross
section shown.

11 FI NI SHI NG
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The surface of excavations, enbankments, and subgrades shall be finished to
a snmoot h and conpact surface in accordance with the |lines, grades, and
cross sections or elevations shown. The degree of finish for graded areas
shall be within 0.1 foot of the grades and el evati ons indi cated except
that the degree of finish for subgrades shall be specified in paragraph
SUBGRADE PREPARATION. Gutters and ditches shall be finished in a manner
that will result in effective drainage. The surface of areas to be turfed
shall be finished to a snoothness suitable for the application of turfing
materi al s.

3.12 PLACI NG TOPSA L

On areas to receive topsoil, the conpacted subgrade soil shall be scarified
toa 2 inch depth for bonding of topsoil with subsoil. Topsoil then shal
be spread evenly to a thickness of 4 inches and graded to the el evations
and sl opes shown. Topsoil shall not be spread when excessively wet or dry.

Material required for topsoil in excess of that produced by excavation
within the grading imts shall be obtained fromoffsite areas.

3.13 TESTI NG

Testing shall be performed by an approved commercial testing | aboratory or
by the Contractor subject to approval. |If the Contractor elects to
establish testing facilities, no work requiring testing will be permtted
until the Contractor's facilities have been inspected and approved by the
Contracting O ficer. The first inspection be at the expense of the
Governnment. Cost incurred for any subsequent inspections required because
of failure of the first inspection will be charged to the Contractor

Field in-place density shall be determ ned in accordance with ASTM D 1556
or ASTM D 2922. Wen ASTM D 2922 is used to determ ne in-place density,
there will be one check test using ASTM D 1556 for every ten (10) nucl ear
tests. ASTM D 2922 results in a wet unit weight of soil and when using this
nmet hod ASTM D 3017 shall be used to determ ne the noisture content of the
soil. The calibration curves furnished with the noisture gauges shall al so
be checked along with density calibration checks as described in ASTM D 3017
; the calibration checks of both the density and noi sture gauges shall be
made at the beginning of a job on each different type of material
encountered and at intervals as directed by the Contracting Oficer. Wen
test results indicate, as determned by the Contracting Oficer, that
conpaction is not as specified, the material shall be renoved, replaced and
reconpacted to neet specification requirenents. Tests on reconpacted areas
shal |l be performed to deternm ne conformance with specification

requi renents. The follow ng nunber of tests, if perfornmed at the
appropriate tine, will be the m nimum acceptable for each type operation

3.13.1 Fill and Backfill Material G adation

Gradation of fill and backfill material shall be determ ned in accordance
with ASTM C 117, ASTM C 136 or ASTM D 422 as applicable

3.13.2 I n-Place Densities
a. One test per 5000 square foot, or fraction thereof, of each lift
of fill or backfill areas conpacted by other than hand-operated
machi nes.
b. One test per 4000 square foot, or fraction thereof, of each lift
of fill or backfill areas conpacted by hand-operated nmachi nes.
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c. One test per 200 linear foot, or fraction thereof, of each lift
of enbanknent or backfill for roads or airfields.

3.13.3 Mbi sture Contents

In the stockpile, excavation, or borrow areas, a mnimmof two tests per
day per type of material or source of material being placed during stable
weat her conditions shall be perforned. During unstable weather, tests
shall be made as dictated by |ocal conditions and approved by the
Contracting O ficer.

3.13.4 Opt i mum Mbi sture and Laboratory Maxi mum Density

Tests shall be made for each type material or source of material including
borrow material to determ ne the optimum noi sture and | aborat ory maxi mum
density values. One representative test per 1000 cubic yardof fill and
backfill, or when any change in material occurs which nmay affect the

opti mum noi sture content or |aboratory maxi num density.

3.13.5 Tol erance Tests for Subgrades

Cont i nuous checks on the degree of finish specified in paragraph SUBGRADE
PREPARATI ON shal | be made during construction of the subgrades.

3.14 SUBGRADE AND EMBANKMENT PROTECTI ON

During construction, enmbanknments and excavations shall be kept shaped and
drained. Ditches and drains al ong subgrade shall be maintained to drain
effectively at all tinmes. The finished subgrade shall not be disturbed by
traffic or other operation and shall be protected and mai ntai ned by the
Contractor in a satisfactory condition until ballast, subbase, base, or
paverment is placed. The storage or stockpiling of materials on the
finished subgrade will not be permtted. No subbase, base course, or
paverment shall be laid until the subgrade has been checked and approved,
and in no case shall subbase, base, surfacing, pavenent, or be placed on a
muddy or spongy subgrade.

-- BEnd of Section --
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SECTI ON 02230

CLEARI NG AND GRUBBI NG

PART 1 GENERAL

1.1 DEFI NI TI ONS

1.1.1 C earing
Cl earing shall consist of the satisfactory disposal of vegetation
designated for renoval, including snags, brush, and rubbish occurring in
the areas to be cl eared.

1.1.2 G ubbi ng

G ubbi ng shall consist of the renoval and di sposal of matted roots fromthe
desi gnat ed grubbi ng areas.

1.2  SUBM TTALS
Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The

followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 18 Records
Materials Gt her Than Sal abl e Ti nber; FIO

Witten perm ssion to di spose of such products on private property shall be
filed with the Contracting Oficer

PART 2 PRODUCTS (Not Appl i cabl e)
PART 3  EXECUTI ON
3.1 CLEARI NG

Roots, brush, and other vegetation in areas to be cleared shall be cut off
flush with or below the original ground surface.

3.2 GRUBBI NG

Material to be grubbed, together with other organic or netallic debris not
suitable for foundati on purposes, shall be renoved to a depth of not |ess
than 18 inches below the original surface |evel of the ground in areas

i ndi cated to be grubbed and in areas indicated as constructi on areas under
this contract, such as areas for buildings, and areas to be paved.

Depr essi ons made by grubbing shall be filled with suitable material and
conpacted to make the surface conformw th the original adjacent surface of
t he ground.

3.3 DI SPOSAL OF MATERI ALS
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3.1 Materials Ot her Than Sal abl e Ti nber

Roots, brush, rotten wood, and other refuse fromthe clearing and grubbing
operations, shall be disposed of outside the limts of
Governnent-controlled land at the Contractor's responsibility, except when
otherwi se directed in witing.

-- BEnd of Section --
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SECTI ON 02272

SEPARATI OV FI LTRATI ON GEOTEXTI LE

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of the specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM D 3786 (1987) Hydraulic Bursting Strength of

Knitted Goods and Nonwoven Fabrics -
Di aphram Bursting Strength Tester Method

ASTM D 4354 (1996) Sanpling of CGeosynthetics for
Testing
ASTM D 4355 (1992) Deterioration of Geotextiles from

Exposure to U traviol et Light and Water
(Xenon- Arc Type Appar at us)

ASTM D 4491 (1992) Water Permeability of Geotextiles
by Permttivity

ASTM D 4533 (1991) Trapezoid Tearing Strength of
Geotextiles

ASTM D 4632 (1991) G ab Breaking Load and El ongati on
of Ceotextiles

ASTM D 4751 (1993) Determ ni ng Apparent Opening Size
of a Ceotextile

ASTM D 4759 (1988; R 1996) Determ ning the
Speci ficati on Confornmance of CGeosynthetics

ASTM D 4833 (1988; R 1996) Index Puncture Resistance
of Ceotextiles, Geonenbranes, and Rel ated
Pr oduct s

ASTM D 4873 (1995) Identification, Storage, and

Handl i ng of Ceotextiles

.2 SUBM TTALS

Government approval is required for submttals with a "GA" designation.
Submittals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with SECTI ON 01330 SUBM TTAL
PROCEDURES:

SD-01 Data

SECTI ON 02272 Page 2
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Thread; FIQ

A m ni mum of 14 days prior to schedul ed use, proposed thread type for sewn
seans along with data sheets showi ng the physical properties of the thread.

SD- 04 Dr awi ngs
Engi neered Penetrations; FIQO
Ceotextile penetration details.
SD-06 Instructions
Manuf act uri ng, Sanpling, and Testing; FIQ
A m ni mum of 14 days prior to schedul ed use, Manufacturer's quality control
manual including instructions for storage, handling, installation, seam ng,
and repair.
SD-08 Statenents
Qualifications; FIQO

I ndependent | aboratory's qualification statenent including resunes of key
personnel involved in testing.

SD- 09 Reports
Site Verification Sanpling and Testing; FIQO
Certified site verification test results.
Seami ng; FI O
Certified seam strength test results.

SD- 13 Certificates
Geotextile; GA
A m ni mum of 14 days prior to schedul ed use, Manufacturer's certificate of
conpliance stating that the geotextile nmeets the requirenents of this
section. This submttal shall include copies of manufacturer's quality
control test results. For needl e punched geotextiles, the manufacturer
shall also certify that the geotextile has been continuously inspected
usi ng permanent on-line full-width nmetal detectors and does not contain any
needl es which coul d damage ot her geosynthetic |layers. The certificate of
conpliance shall be attested to by a person having |egal authority to bind
t he geotextil e manufacturing conpany.

SD- 14 Sanpl es
Geotextile; FIO
A m ni mum of 14 days prior to schedul ed use, one sanple shall be provided
for inspection. The sanple shall be the full manufactured width of the
geotextile and a mnimumof 5 feet in length, fol ded over and the edges

stitched with the same thread type, stitch density, and nmachine that will
be used during construction. A smaller sanple will be approved when no
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testing of the sanples will be perforned by the Government.
1.3 DELI VERY, STORAGE AND HANDLI NG
1.3.1 Gener al

Geotextiles shall be |abel ed, handl ed, and stored in accordance with ASTM D
4873 and as specified herein. Each roll shall be wapped in an opaque and
wat er pr oof | ayer of plastic during shipnent and storage. The plastic

wr appi ng shall not be renoved until deploynent. Each roll shall be | abel ed
wi th the manufacturers nane, geotextile type, |ot nunber, roll nunber, and
roll dinensions (length, width, gross weight). Ceotextile or plastic

wr appi ng damaged as a result of storage or handling shall be repaired or
repl aced, as directed. GCeotextile shall not be exposed to tenperatures in
excess of 140 degrees F or less if recommended by the manufacturer

1.3.2 Handl i ng

No hooks, tongs or other sharp instruments shall be used for handling
geotextile. GCeotextile shall not be dragged al ong the ground.

PART 2 PRODUCTS
2.1 RAW MATERI ALS
2.1.1 Ceotextile

The geotextile shall be a woven or nonwoven pervious sheet of polyneric
material and shall consist of |ong-chain synthetic polyners conposed of at

| east 85 percent by weight polyolefins, polyesters, or polyam des.
Stabilizers and/or inhibitors shall be added to the base polyner if
necessary to make the filanments resistant to deterioration by ultraviol et
light, oxidation, and heat exposure. Regrind material which consists of
edge trinmm ng and ot her scraps that have never reached the consuner may be
used to produce the geotextile. Post-consunmer recycled material may al so
be used. Ceotextile shall be fornmed into a network such that the filanents
or yarns retain dinmensional stability relative to each other, including the
sel vages. The geotextile physical properties shall equal or exceed the

m ni mum average roll values listed in Table 1. Acceptance of geotextile
shall be in accordance with ASTM D 4759. Strength val ues shown are for the
weaker principal direction.

TABLE 1. GEOTEXTI LE PHYSI CAL PROPERTI ES

PROPERTY TEST METHCD TEST VALUE
Appar ent Qpeni ng ASTM D 4751 70- 100
Size (U S Sieve)

Puncture, | bs. ASTM D 4833 80
G ab Tensile, |bs. ASTM D 4632 180
Trapezoi dal Tear, |bs. ASTM D 4533 75
Burst Strength, psi ASTM D 3786 290
U traviol et Degradation ASTM D 4355 70

(percent strength
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TABLE 1. GEOTEXTI LE PHYSI CAL PROPERTI ES

PROPERTY TEST METHOD TEST VALUE
retai ned at 500 hours)

Seam Strength, | Dbs. ASTM D 4632 160

.1.2 Thr ead

Sewn seans shall be constructed with high-strength pol yester, nylon, or

ot her approved thread type. Thread shall have ultraviolet light stability
equi valent to the geotextile and the color shall contrast with the
geotextil e.

.2 TESTS, | NSPECTI ONS, AND VERI FI CATI ONS

2.1 Manuf act uring, Sanpling, and Testing

Ceotextiles and factory seans shall neet the requirenments specified in
Table 1. Manufacturing quality control testing shall be perforned in
accordance with the manufacturer's approved quality control manual. As a
m ni mum geotextiles shall be randomy sanpled for testing in accordance
wi th ASTM D 4354 (Procedure A)

. 2.2 Site Verification Sanpling and Testing

Sanpl es shall be collected upon delivery to the site in accordance wth
ASTM D 4354 (Procedure B). Sanples shall be tested to verify that
geotextile nmeets the requirenents specified in Table 1. Test in accordance
wi th ASTM D 4355 does not need to be performed on the collected sanples.
Sanpl es shall be identified by manufacturer's nane, type of geotextile, |ot
nunber, roll nunber, and machine direction. Testing shall be perfornmed at
an approved | aboratory. Test results fromthe |ot under review shall be
subm tted and approved prior to deployment of that | ot of geotextile.

RolI's which are sanpled shall be imrediately rewapped in their protective
coveri ng.

PART 3 EXECUTI ON

3.

1 SURFACE PREPARATI ON

The surface underlying the geotextile shall be snoboth and free of ruts or
protrusi ons which coul d danage the geotextile. Subgrade nmaterials and
conpaction requirements shall be in accordance with Section 02225.

.2 | NSTALLATI ON

The Contracting O ficer shall be present during handling and installation
Ceotextile rolls which are damaged or contain inperfections shall be
repaired or replaced as directed. The geotextile shall be laid snooth so
as to be free of tensile stresses, folds, and winkles. On slopes greater
than 5 horizontal on 1 vertical, the geotextile shall be laid with the
machi ne direction of the fabric parallel to the slope direction

.3 PROTECTI ON

The geotextile shall be protected during installation fromclogging, tears,
and ot her danage. Danmaged geotextile shall be repaired or replaced as
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directed. Adequate ballast (e.g. sand bags) shall be used to prevent

uplift by wind. Staples or pins shall not be used to hold the geotextile
in place. The geotextile shall not be left uncovered for nore than 14 days
during installation. The initial |oose soil lift height over the
geotextile shall be between 8 inches and 12 inches. Equi pnent wi th ground
pressures less than 5.0 psi shall be used to place the first lift over the
geotextile. Overlying materials shall be deployed such that the geotextile
is not shifted, danaged, or placed in tension. Cover soil shall be placed
fromthe bottom of the slope upward. Cover soil placed froma bucket shal
be dropped from a height no greater than 3 feet.

.4 SEAM NG
4.1 Overl ap Seans

Ceotextil e panels shall be continuously overl apped a m nimumof 12 inches.
VWere it is required that seans be oriented across the slope, the upper
sheet shall be | apped over the |l ower sheet. The Contractor has the option

of field sewing instead of overl appi ng.

.4.2 Sewn Searns

Seans shall be sewn perpendicular traffic direction. Seans shall be
continuously sewn using a flat seamwith one row of a two-thread chain
stitch unless otherwi se recormended by the manufacturer. The m ni num

di stance fromthe geotextile edge to the stitch |line nearest to that edge
shall be 3 inches unless otherw se reconmended by the manufacturer. Seans
shall be tested at a frequency of once per 1100 yards. Seam strength
shall neet the mninumrequirenents specified in Table 1. The thread at
the end of each seamrun shall be tied off to prevent unraveling. Seans
shall be on the top side of the geotextile to allow inspection. Skipped
stitches or discontinuities shall be sewn with an extra line of stitching
with 18 inches of overlap

.5 REPAI RS

Ceotextil e damaged during installation shall be repaired by placing a patch
of the sane type of geotextile which extends a mninumof 12 inches beyond
the edge of the damage or defect. Patches shall be continuously fastened
using a sewn seam or other approved nethod. The nachine direction of the
patch shall be aligned with the machine direction of the geotextile being
repaired. Geotextile which cannot be repaired shall be replaced.

.6 ENG NEERED PENETRATI ONS

Engi neered penetrations of the geotextile shall be constructed by approved
nmet hods recomended by the geotextile manufacturer

-- BEnd of Section --
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SECTI ON 02558

Bl TUM NOUS TACK AND PRI ME COATS

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

designation only.

AMERI CAN ASSCCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI CI ALS

( AASHTO)
AASHTO M 20
AASHTO M 81

AASHTO M 82

AASHTO M 226

AASHTO T 40

(1970) Penetration Gaded Asphalt Cenent
(1992) Cut-Back Asphalt (Rapid-Curing Type)

(1975) Cut-Back Asphalt (Medium Curing
Type)

(1980) Viscosity Graded Asphalt Cenent

(1978; R 1983) Sanpling Bitum nous
Material s

AVERI CAN SOCI ETY OF TESTI NG AND MATERI ALS (ASTM

ASTM D 140

ASTM D 946

ASTM D 977

ASTM D 1250

ASTM D 2026

ASTM D 2027

ASTM D 2028

ASTM D 2397

ASTM D 2995

ASTM D 3381

(1993) Sanpling Bitum nous Materials

(1982; R 1993) Penetration-G& aded Asphal t
Cenent for Use in Pavenent Construction

(1991) Emul sified Asphalt
(1980; R 1990) Petrol eum Measurenent Tabl es

(1972; R 1993) Cutback Asphalt
(Sl ow Curing Type)

(1976; R 1992) Cutback Asphalt
(Medi um Curi ng Type)

(1976; R 1992) Cutback Asphalt
(Rapi d- Curing Type)

(1994) Cationic Emulsified Asphalt

(1993) Determ ning Application Rate of
Bi tum nous Distributors

(1992) Viscosity-Gaded Asphalt Cenment for
Use in Pavenent Construction
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1.2 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 09 Reports
Tests; FIO

Copies of all test results for bitum nous materials, within 24 hours of
conpletion of tests. Certified copies of the manufacturer's test reports

i ndi cating conpliance with applicable specified requirenments, not |ess than
30 days before the material is required in the work.

1.3  PLANT, EQUI PMENT, MACH NES AND TOOLS
1.3.1 Ceneral Requirenents

Pl ant, equi prment, nmachines and tools used in the work shall be subject to
approval and shall be maintained in a satisfactory working condition at al
times.

1.3.2 Bi t um nous Di stri butor

The distributor shall have pneumatic tires of such size and nunber to
prevent rutting, shoving or otherw se damagi ng the base surface or other

| ayers in the pavenent structure. The distributor shall be designed and
equi pped to spray the bitum nous material in a uniformcoverage at the
specified tenmperature, at readily determned and controlled rates with an
all owabl e variation fromthe specified rate of not nore than plus or m nus
5 percent, and at variable widths. D stributor equipnment shall include a
separate power unit for the bitunen punp, full-circulation spray bars,
tachonet er, pressure gauges, vol ume-nmeasuring devi ces, adequate heaters for
heating of materials to the proper application tenperature, a thernoneter
for reading the tenperature of tank contents, and a hand hose attachnent
suitable for applying bitum nous material manually to areas inaccessible to
the distributor. The distributor shall be equipped to circulate and
agitate the bitum nous material during the heating process.

1.3.3 Power Broons and Power Bl owers

Power broons and power bl owers shall be suitable for cleaning the surfaces
to which the bitum nous coat is to be applied.

1.4  WEATHER LI M TATI ONS
Bi tum nous coat shall be applied only when the surface to receive the
bi tum nous coat is dry. Bitum nous coat shall be applied only when the
at nospheric tenperature in the shade is 50 degrees F or above and when the
tenperature has not been below 35 degrees F for the 12 hours prior to
application.

PART 2 PRODUCTS

2.1 TACK CQAT

Emul sified asphalt shall conformto ASTM D 977 Grade SS-1
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2.2 PRI ME COAT
Cut back asphalt shall conformto ASTM D 2027, G ade MC-30 or MC 70.

PART 3  EXECUTI ON

3.1 PREPARATI ON OF SURFACE
| mredi ately before applying the bitum nous coat, all |oose material, dirt,
clay, or other objectionable nmaterial shall be renobved fromthe surface to
be treated. The surface shall be dry and clean at the tine of treatnent.

3.2 APPL| CATI ON RATE

The exact quantities within the range specified, which my be varied to
suit field conditions, will be determ ned by the Contracting Oficer

3.2.1 Tack Coat
Bi tum nous material for the tack coat shall be applied in quantities of not
less than 0.05 gallon nor nore than 0.15 gallon per square yard of
pavenent surface.

3.2.2 Pri nme Coat
Bi tum nous material for the prine coat shall be applied in quantities of
not less than 0.15 gallon nor nore than 0.40 gallon per square yard of
pavenent surface.

3.3  APPLI CATI ON TEMPERATURE

3.3.1 Viscosity Relationship
Asphalt application tenmperature shall provide an application viscosity
between 10 and 60 seconds, Saybolt Furol, or between 20 and 120
centi stokes, kinematic. The tenperature viscosity relation shall be
furnished to the Contracting O ficer

3.3.2 Tenper at ure Ranges

The viscosity requirenments shall determ ne the application tenperature to
be used. The following is a normal range of application tenperatures:

Li quid Asphalts

MC- 30 85-190 degrees F

MC- 70 120- 225 degrees F
Emul si ons

SS-1 70- 160 degrees F
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*These tenperature ranges exceed the flash point of the material and care
shoul d be taken in their heating.

.4 APPLI CATI ON

Fol | owi ng preparation and subsequent inspection of the surface, the

bi tum nous coat shall be applied at the specified rate with uniform
di stribution over the surface to be treated. All areas and spots m ssed by
the distributor shall be properly treated with the hand spray. Until the
succeedi ng | ayer of pavenent is placed, the surface shall be maintained by
protecting the surface agai nst damage and by repairing deficient areas at
no additional cost to the Governnment. |If required, clean dry sand shall be
spread to effectively blot up any excess bitum nous material. No snoking,
fires, or flames other than those fromthe heaters that are a part of the
equi prent shall be permitted within 25 feet of heating, distributing, and
transferring operations of bitum nous material other than bitum nous
enmul sions. To obtain uniformapplication of the prime coat on the surface
treated at the junction of previous and subsequent applications, building
paper shall be spread on the surface for a sufficient distance back from
the ends of each application to start and stop the prime coat on the paper

I mredi ately after application, the building paper shall be renpved and
destroyed.

.5 CURI NG PERI OD

Fol | owi ng application of the bitum nous material and prior to application
of the succeeding | ayer of pavenment, the bitum nous coat shall be all owed
to cure and to obtain evaporation of any volatiles or noisture. Prine coat
shall be allowed to cure w thout being disturbed for a period of at |east
48 hours or |longer, as may be necessary to attain penetration into the
treated course.

.6 FI ELD QUALI TY CONTRCL

Sanpl es of the bitum nous material shall be tested for conpliance with the
applicabl e specified requirenents. A sanple shall be obtained and tested
by the Contractor for every 5 tons of bitum nous material used.

.7 SAMPLI NG AND TESTI NG

Sanpling and testing shall be perfornmed by an approved commercial testing

| aboratory or by facilities furnished by the Contractor. No work requiring
testing will be permitted until the facilities have been inspected and

appr oved.

7.1 Sanpl i ng

The sanpl es of bitum nous material, unless otherwi se specified, shall be in
accordance with ASTM D 140 or AASHTO T 40. Sources from which bitun nous
materials are to be obtained shall be selected and notification thereof
furni shed the Contracting Oficer within 15 days after the award of the
contract.

. 7.2 Calibration Test

The Contractor shall furnish all equipnment, materials, and | abor necessary
to calibrate the bitum nous distributor. Calibration shall be made with

SECTI ON 02558 Page 5



PADS

t he approved job material and prior to applying the bitum nous coat
material to the prepared surface. Calibration of the bitum nous
distributor shall be in accordance with ASTM D 2995.

. 7.3 Trial Applications
Bef ore providing the conplete bitum nous coat, three lengths of at |east
100 feet for the full width of the distributor bar shall be applied to
eval uate the anount of bitum nous material that can be satisfactorily
appl i ed.

.7.3.1 Tack Coat Trial Application Rate
Unl ess ot herwi se authorized, the trial application rate of bitum nous tack
coat materials shall be applied in the amount of 0.05 gallons per square
yard. Qher trial applications shall be made using various anmounts of
material as may be deened necessary.

.7.3.2 Prime Coat Trial Application Rate
Unl ess ot herwi se authorized, the trial application rate of bitum nous
materials shall be applied in the amount of 0.25 gallon per square yard.
O her trial applications shall be nmade using various anounts of material as
may be deened necessary.

. 7.4 Sanpling and Testing During Construction

Quality control sampling and testing shall be performed as required in
par agraph FlI ELD QUALI TY CONTROL.

-- BEnd of Section --
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PAVEMENT NMARKI NGS

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

AMERI CAN ASSCCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI CI ALS

( AASHTO)
AASHTO M 247 (1981; Rev 1986) d ass Beads Used in
Traffic Paint
AASHTO M 248 (19911) Ready-M xed White and Yel |l ow

Traffic Paints
AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 792 (1991) Density and Specific Gavity
(Rel ative Density) of Plastics by
Di spl acenment

ASTM D 4280 (1995) Extended Life Type, Nonpl owabl e,
Prismatic, Raised, Retroreflective
Pavenment Markers

ASTM D 4505 (1992) Preformed Plastic Pavenment Mar ki ng
Tape for Extended Service Life

ASTM E 28 (1992) Softening Point by Ring-and-Ball
Appar at us

FEDERAL SPECI FI CATI ONS ( FS)

FS TT-B- 1325 (Rev C) Beads (d ass Spheres)
Retro-Reflective (Metric)

FS TT-P-1952 (Rev D) Paint, Traffic and Airfield
Mar ki ng, Waterborne (Metric)

1.2 SUBM TTALS
Government approval is required for submttals with a "GA" designation;
submttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data

Equi prent Lists; GA
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Li sts of proposed equi pnent to be used in performance of construction work,
i ncludi ng descriptive data, and notifications of proposed Contractor
actions as specified in this section

SD-06 Instructions
M xi ng, Thinning and Application; FIQO

Manuf acturer's current printed product description and Material Safety Data
Sheets (MSDS) for each type paint/col or proposed for use.

SD- 09 Reports
Material Tests; FIQ

Certified copies of the test reports, prior to the use of the material s at
the jobsite. Testing shall be perforned in an approved i ndependent
| aborat ory.

SD- 13 Certificates
Vol atil e Organi c Conpound (VOC) Content; FIO

Certificate stating that the proposed pavenent marking paint neets the VOC
regul ations of the local Air Pollution Control District having jurisdiction
over the geographical area in which the project is |ocated.

.3 DELI VERY AND STORAGE

All materials shall be delivered and stored in seal ed contai ners that

pl ai nly show t he desi gnated nanme, formula or specification nunber, batch
nunber, color, date of manufacture, manufacturer's nane, and directions,
all of which shall be plainly legible at tinme of use.

.4 EQUI PVENT

Al'l machines, tools and equi pnent used in the performance of the work shal
be approved and maintained in satisfactory operating condition. Equipnent
operating on roads and runways w |l display |ow speed traffic markings and
traffic warning lights.

4.1 Pai nt Application Equi pnent

The equi pnent to apply paint to pavenents shall be a self-propelled or
nobi | e-drawn pneumati c spraying machine with suitable arrangenents of
atom zi ng nozzles and controls to obtain the specified results. The
machi ne shall have a speed during application not Iess than 5 nph, and
shal | be capable of applying the stripe wi dths indicated, at the paint
coverage rate specified in paragraph APPLI CATI ON, and of even uniform

t hi ckness with cl ear-cut edges. The equi pnent used to apply the paint

bi nder to airfield pavenents shall be a self-propelled or nobil e-drawn
pneumati c spraying nmachine with an arrangenment of atom zing nozzl es capabl e
of applying a line width at any one tine in nmultiples of 6 inches, from 6
inches to 36 inches. The paint applicator shall have paint reservoirs or
tanks of sufficient capacity and suitable gauges to apply paint in
accordance with requirements specified. Tanks shall be equipped wth
suitable air-driven mechanical agitators. The spray nechani smshall be
equi pped wi th quick-action val ves conveniently | ocated, and shall include
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necessary pressure regul ators and gauges in full view and reach of the
operator. Paint strainers shall be installed in paint supply lines to
insure freedomfromresidue and foreign matter that may cause nal function
of the spray guns. The paint applicator shall be readily adaptable for
attachment of an air-actuated di spenser for the reflective nedia approved
for use. Pneumatic spray guns shall be provided for hand application of
paint in areas where the nobile paint applicator cannot be used.

.4.2 Refl ecti ve Medi a Di spenser

The di spenser for applying the reflective nedia shall be attached to the
pai nt di spenser and operate automatically and simultaneously with the
applicator through the sane control mechanism The di spenser shall be
capabl e of adjustnent and designed to provide uniformflow of reflective
medi a over the full length and width of the stripe at the rate of coverage
specified in paragraph APPLI CATION at all operating speeds of the
applicator to which it is attached.

.4.3 Surface Preparation Equi pnent

.4.3.1 Sandbl asti ng Equi prent

Sandbl asti ng equi prent shall include an air conpressor, hoses, and nozzles
of proper size and capacity as required for cleaning surfaces to be

pai nted. The conpressor shall be capable of furnishing not |Iess than 150
cfmof air at a pressure of not less than 90 psi at each nozzle used, and
shal |l be equipped with traps that will maintain the conpressed air free of
oil and water.

.4.4 Traffic Controls

Sui tabl e warni ng signs shall be placed near the beginning of the worksite
and wel |l ahead of the worksite for alerting approaching traffic from both
directions. Small markers shall be placed al ong newly painted lines or
freshly placed raised markers to control traffic and prevent damage to
new y painted surfaces or displacenment of raised pavenent markers.

Pai nti ng equi prent shall be marked with |arge warning signs indicating

sl ow nmovi ng pai nting equi prent in operation

.5 HAND- OPERATED, PUSH- TYPE MACHI NES

Al'l machines, tools, and equi prent used in performance of the work shall be
approved and maintained in satisfactory operating condition. Hand-operated
push-type nmachi nes of a type conmmonly used for application of paint to
pavenment surfaces shall be acceptable for marking small streets and parking
areas. Applicator machine shall be equi pped with the necessary paint tanks
and spraying nozzles, and shall be capable of applying paint unifornmy at
coverage specified. Sandblasting equi prent shall be provided as required
for cleaning surfaces to be painted. Hand-operated spray guns shall be
provided for use in areas where push-type machi nes cannot be used.

PART 2 PRODUCTS

2.

1 PAI NT

The paint shall be honmbgeneous, easily stirred to snmooth consistency, and
shall show no hard settlenment or other objectionable characteristics during
a storage period of 6 nonths. Paints for airfields shall conformto FS
TT-P-1952, color as indicated. Pavenment marking paints shall conply with
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applicable state and |l ocal |aws enacted to ensure conpliance with Federa
Clean Air Standards. Paint materials shall conformto the restrictions of
the local Air Pollution Control D strict.

.2 SAMPLI NG AND TESTI NG

Mat eri al s proposed for use shall be stored on the project site in sealed
and | abel ed containers, or segregated at source of supply, sufficiently in
advance of needs to allow 60 days for testing. Upon notification by the
Contractor that the material is at the site or source of supply, a sanple
shal | be taken by random sel ection from seal ed contai ners by the Contractor
in the presence of a representative of the Contracting Oficer. Sanples
shall be clearly identified by designated nanme, specification nunber, batch
nunber, manufacturer's formul ati on nunber, project contract nunber,

i ntended use, and quantity involved. Cost of sanpling and testing the new
material will be borne by the Contractor. Testing shall be performed in an
approved i ndependent |aboratory. |If materials are approved based on
reports furnished by the Contractor, sanples will be retained by the
Government for possible future testing should the material appear defective
during or after application.

PART 3 EXECUTI ON

3.

1 SURFACE PREPARATI ON

Surfaces to be marked shall be thoroughly cl eaned before application of the
paverment marking material. Dust, dirt, and other granular surface deposits
shal | be renoved by sweeping, blowing with conpressed air, rinsing with
water or a conbination of these nethods as required. Surfaces shall be
recl eaned, when work has been stopped due to rain.

.11 Pretreatnment for Early Painting

VWere early painting is required on rigid pavenents, a pretreatnent with an
aqueous sol ution containing 3 percent phosphoric acid and 2 percent zinc
chloride shall be applied to prepared pavenent areas prior to painting.

1.2 Cl eani ng Concrete Curing Conpounds

On new portland cement concrete pavenents, cleaning operations shall not
begin until a mninmum of 30 days after the placenment of concrete. Al new
concrete pavenments shall be cleaned by either sandbl asting or water

bl asting. The extent of the blasting work shall be to clean and prepare
the concrete surface as foll ows:

a. There is no visible evidence of curing conpound on the peaks of
the textured concrete surface.

b. There are no heavy puddl ed deposits of curing conpound in the
val l eys of the textured concrete surface.

c. Al remaining curing conmpound is intact; all [oose and fl aking
material is renoved

d. The peaks of the textured pavenent surface are rounded in profile
and free of sharp edges and irregularities.

e. The surface to be marked is dry.
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2 APPL| CATI ON

Al'l pavenent nmarkings and patterns shall be placed as shown on the plans.

2.1 Pai nt

Pai nt shall be applied to clean, dry surfaces, and only when air and
pavenment tenperatures are above 40 degrees F and |less than 95 degrees F.
Pai nt tenperature shall be maintained within these sane limts. New
asphalt pavenent surfaces and new portland concrete cenent shall be all owed
to cure for a period of not |less than 72 hours or as determ ned by the
Contracting O ficer before applications of paint. Paint shall be applied
pneumatically with approved equi pnent at rate of coverage specified herein.
The Contractor shall provide guide |ines and tenpl ates as necessary to
control paint application. Special precautions shall be taken in marking
nunbers, letters, and synbols. Edges of markings shall be sharply outlined.

.2.1.1 Rate of Application

Nonr ef |l ective Markings: Paint shall be applied evenly to the pavenent
surface to be coated at a rate of 105 plus or mnus 5 square feet per
gal | on.

.2.1.2 Dryi ng

The maxi mum drying tinme requirenments of the paint specifications will be
strictly enforced to prevent undue softening of bitunmen, and pickup,

di spl acenent, or discoloration by tires of traffic. |If there is a delay in
drying of the markings, painting operations shall be discontinued until
cause of the slow drying is determ ned and corrected.

.2.2 Ref | ective Medi a

Application of reflective nedia shall inmediately foll ow application of

pi gmented bi nder. Drop-on application of glass spheres shall be
acconplished to insure that reflective media is evenly distributed at the
specified rate of coverage. Should there be nmal function of either paint
applicator or reflective nedia dispenser, operations shall be discontinued
i mediately until deficiency is corrected.

-- BEnd of Section --
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SECTI ON 02593

COVPRESSI ON JO NT SEALS FOR CONCRETE PAVEMENTS

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in this text by basic
designation only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 2628 (1991) Preforned Pol ychl oroprene
El astonmeric Joint Seals for Concrete
Pavenent s

ASTM D 2835 (1989; R 1993) Lubricant for Installation
of Preforned Conpression Seals in Concrete
Pavenent s

CORPS OF ENG NEERS ( CCE)

CCE CRD-C 548 (1988) Jet-Fuel and Heat Resi stant
Pref ormed Pol ychl oroprene El astoneric
Joint Seals for Rigid Pavenents

.2 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 DATA
Test Results; FIO

Certified copies of test results shall be provided 30 days prior to use of
material on the project.

Equi prent List; \FIO.

Li st of proposed equi pnment to be used in the performance of construction
wor k, including descriptive data shall be provided 30 days prior to use on
t he project.

Manuf acturer's Instructions; FIO

VWhere installation procedures are required in accordance with the

manuf acturer's recomendati ons, printed copies of manufacturers’

i nstructions, 30 days prior to use on the project.

SD- 14, Sanpl es

SECTI ON 02593 Page 2



PADS

Conpression Seals; FIO

Regardl ess of testing responsibility, 4-feet long sanples of the materials
shall be submtted for approval 30 days prior to use on the project.
Printed directions fromthe manufacturer on recommended installation
criteria shall be furnished with the sanples plus the manufacturer's
certification that the selected seal is recommended for the installation on
this project.

1.3 TEST REQUI REMENTS

Each [ ot of conpression joint seal and | ubricant/adhesive shall be sanpl ed,
identified, and tested for conformance with the applicable materi al
specification. A lot of conpression seal shall consist of 1 day's
production or 20,000 linear feet for each cross section, whichever is
less. A lot of lubricant/adhesive shall consist of 1 day's production
Testing of the conpression joint seal and |ubricant/adhesive material shal
be the responsibility of the Contractor and shall be perforned in an
approved i ndependent |aboratory, and certified copies of the test reports
shall be submitted for approval 30 days prior to the use of the materials
at the jobsite. Sanples of each ot of material shall also be submitted
and will be retained by the Government for possible future testing should
the material s appear defective during or after application. The Contractor
shal | furnish additional sanples of materials, in sufficient quantity to be
tested, upon request. Final acceptance will be based on conformance to the
specified test requirenents and the performance of the in-place materials.

1.4 EQUI PVENT

Machi nes, tools, and equi pnent used in the performance of the work required
by this section shall be approved before the work is started and shall be
mai ntai ned in satisfactory condition at all tines.

1.4.1 Joi nt C eani ng Equi prent
1.4.1.1 Concrete Saw

A self-propell ed power saw with water-cool ed di anond saw bl ades shal |l be
provided for cutting joints to the depths and w dths specified and for
renoving filler, existing old joint seal, or other material enbedded in the
joints or adhered to the joint faces.

1.4.1.2 Sandbl asti ng Equi prent

Sandbl asti ng equi prent shall include an air conpressor, hose, and a

| ong-wearing venturi-type nozzle of proper size, shape, and opening. The
maxi mum nozzl e openi ng should not exceed 1/4 inch. The air conpressor
shal |l be portable and shall be capable of furnishing not |less than 150
cubic feet per mnute and maintaining a line pressure of not less than 90
psi at the nozzle while in use. The conpressor shall be equipped wth
traps that will maintain the conpressed air free of oil and water. The
nozzl e shall have an adjustable guide that will hold the nozzle aligned
with the joint about 1 inch above the pavenment surface and will direct the
blast to clean the joint walls. The height, angle of inclination, and the
size of the nozzle shall be adjusted as necessary to ensure satisfactory
results.

1.4.1.3 \Waterbl asti ng Equi prent
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Wat er bl asti ng equi pnent shall include a trailer-nmounted water tank, punps,
hi gh- pressure hose, a wand with safety rel ease cutoff controls, nozzle, and
auxiliary water resupply equipnent. The water tank and auxiliary water
resupply equi prent shall be of sufficient capacity to permt continuous
operations. The punps, hoses, wand, and nozzle shall be of sufficient
capacity to permt the cleaning of both walls of the joint and the pavenent
surface for a width of at least 1/2 inch on either side of the joint. A
pressure gauge nounted at the punp shall show at all times the pressure in
pounds per square inch at which the equi pnent is operating.

1.4.2 Seal i ng Equi prent

Equi pnrent used to install the conpression seal shall place the conpression
seal to the prescribed depths within the specified tol erances w t hout
cutting, nicking, twi sting, or otherw se danaging the seal. The equi pnment
shal | be capable of placing the seal with not nore than two percent

| ongi tudi nal stretch or conpression of the seal during installation. The
machi ne shall be an automatic self-propelled joint seal application

equi prent and engi ne powered. The machi ne shall include a reservoir for

t he | ubricant/adhesive, a device for conveying the | ubricant/adhesive in
the proper quantities to the sides of the conpression seal or the sidewalls
of the joints, a reel capable of holding one full spool of conpression
seal , and a power-driven apparatus for feeding the joint seal through a
conpression device and inserting the seal into the joint. The equi prment
shall also include a guide to maintain the proper course along the joint
bei ng sealed. The machine shall at all times be operated by an experienced
operator.

1.5 TRIAL JO NT SEAL AND LUBRI CANT/ ADHESI VE | NSTALLATI ON

Prior to the cleaning and sealing of the joints for the entire project, a
test section at |least 200 feet long shall be prepared at a designated

| ocation in the project pavenent using the specified materials and the
approved equi pnent, so as to denonstrate the proposed joint preparation and
sealing of all types of joints in the project. Follow ng the conpletion of
the trial length and before any other joint is sealed, the trial joints
will be inspected by the Governnent to determ ne that the materials and
installation neet the requirenments specified. |If materials or installation
do not neet requirenents, the materials shall be renoved, and the joints
shal | be recl eaned and resealed at no cost to the Governnent. No other
joints shall be sealed until the test installation has been approved. |If
the trial section is approved, it may be incorporated into the pernmanent
work. Oher joints shall be sealed in the manner approved for sealing the
trial joint.

1.6 DELIVERY AND STORAGE
Materials delivered to the jobsite shall be inspected for defects,
unl oaded, and stored with a m ni mum of handling to avoid damage. Storage
facilities shall protect materials fromweather and shall maintain
material s at tenperatures recommended by the manufacturer

1.7 ENVI RONMVENTAL CONDI Tl ONS

Seal ant installation will not be allowed if mpisture or foreign material is
observed in the joint.

PART 2 PRODUCTS
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1 COVPRESS| ON SEALS

Conpression joint seal materials shall be a vul canized el astoneric conpound
usi ng pol ychl oroprene as the only base polynmer. The material and

manuf actured seal shall conformto ASTM D 2628 and COE CRD-C 548. The
joint seal shall be a labyrinth type seal. The unconpressed depth of the
face of the conpression seal (that is to be bonded to the joint wall) shal
be equal to or greater than the unconpressed width of the seal. The
actual width of the unconpressed seal shall be 1 inch for the exterior
apron area and 1-1/2 inch for the Hangar floor slab with a tol erance of
plus 1/8 inch and m nus 1/16 inch.

.2 LUBRI CANT/ ADHESI VE

Lubri cant/ adhesi ve used for the conpression elastonmeric joint seal shall be
a one-conmponent conpound conform ng to ASTM D 2835.

PART 3 EXECUTI ON

3.

3.

1 PREPARATI ON OF JO NTS

I mredi ately before installation of the conpression joint seal, the joints
shal |l be thoroughly cleaned to renove laitance, filler, existing sealer
foreign material and protrusions of hardened concrete fromthe sides and
upper edges of the joint space to be sealed. d eaning shall be by

sandbl asting or waterblasting and shall extend al ong pavenent surfaces at
least 1/2 inch on either side of the joint. After final cleaning and

i mediately prior to sealing, the joints shall be blown out with conpressed
air and left conpletely free of debris and water. The Contractor shal
denonstrate that the selected cl eaning operation neets the cl eanliness
requirenents. Any irregularity in the joint face which would prevent

uni form contact between the joint seal and the joint face shall be
corrected prior to the installation of the joint seal

1.1 Sawi ng

Joints shall be cleaned and to opened to the specified wi dth and depth by
sawi ng. Imediately follow ng the sawi ng operation, the joint faces and
openi ng shall be thoroughly cleaned using a water jet to renove saw
cuttings or debris remaining on the faces or in the joint opening.
Conpression seal shall be installed within 3 cal endar days of the time the
joint cavity is sawed. Depth of the joint cavity will be as reconmended by
the seal manufacturer. The saw cut for the joint seal cavity shall be
centered over the joint line. The nominal width of the sawed joint sea
cavity shall be as follows; the actual width shall be within a tol erance of
plus or mnus 1/16 inch

The nominal width of the saw cut shall be 1/2 inches for the exterior
apron area and 5/8" - 3/4" for the Hangar floor slab

1.2 Sandbl ast C eani ng

A multiple pass sandbl asting technique shall be used until the surfaces are
free of dust, dirt, curing conpound, or any residue that m ght prevent
ready insertion or uniformcontact of the seal and bonding of the

| ubri cant/adhesive to the concrete.

1.3 \Waterblast d eaning
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A multiple pass waterblast technique shall be used until the surfaces are
free of dust, dirt, curing conpound, or any residue that m ght prevent
ready insertion or uniformcontact of the seal and bonding of the

| ubri cant/adhesive to the concrete.

1.4 Rat e of Progress

Sandbl asting or waterblasting of joint faces shall be Iimted to the | ength
of joint that can be seal ed during the sane workday.

.2 | NSTALLATI ON OF THE COVPRESSI ON SEAL
2.1 Time of Installation

Joints shall be sealed inmrediately within 3 cal endar days of saw ng the
joint seal cavity and follow ng concrete cure and the final cleaning of the
joint walls. Open joints ready for sealing that cannot be seal ed under the
specified conditions shall be provided with an approved tenporary seal to
prevent infiltration of foreign material. When rain interrupts the sealing
operations, the joints shall be washed, air pressure cleaned, and all owed
to dry prior to installing the lubricant/adhesive and conpressi on seal

. 2.2 Sequence of Installation

Longi tudi nal joints shall be sealed first, followed by transverse joints.
Seals in longitudinal joints shall be installed so that all transverse
joint seals will be intact fromedge to edge of the pavenent.

Intersections shall be made nmonolithic by use of joint seal adhesive and
care in fitting the intersection parts together. Extender pieces of sea
shall not be used at intersections. Any seal falling short at the

i ntersection shall be renoved and replaced with new seal at no additiona
cost to the Government. Seals that are required to change direction by
nore than 20 degrees, may require a poured sealant at the intersection
Poured seal ant shall be as recomnmended by the conpression seal manufacturer

.3 SEALI NG OF JA NTS

The sides of the joint seal or the sides of the joint shall be covered with
a coating of |ubricant/adhesive and the seal installed in such a manner as
to conformto all requirements specified. Butt joints and sea

i ntersections shall be coated with |iberal applications of |ubricant/
adhesi ve. Lubricant/adhesive spilled on the pavenent shall be renpoved

i mediately to prevent setting on the pavenent. The in-place joint sea
shall be in an upright position and free fromtwi sting, distortion, and
cuts. Adjustments shall be nmade to the installation equi pnent and
procedure, if the stretch or conpression exceeds 2 percent. Any sea
exceedi ng 2 percent stretch or conpression shall be renoved and repl aced.
The joint seal shall be placed at a uniformdepth within the tol erances
specified. In-place joint seal which fails to neet the specified

requi renents shall be renoved and replaced with new joint seal at no cost
to the Government. The conpression joint seal shall be placed to a depth
of 1/4 inch, plus or mnus 1/8 inch, bel ow the pavenent surface unless
otherwi se directed. No part of the seal shall be allowed to project above
the surface of the pavenent or above the edge of the bevel or radius. The
seal shall be installed in the | ongest practicable I engths in |ongitudina
joints and shall be cut at the joint intersections to provide continuous
installation of the seal in the transverse joints. The |ubricant/adhesive
in the longitudinal joints shall be allowed to set for 1 hour prior to
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cutting at the joint intersections to reduce the possibility of shrinkage.
For all transverse joints, the mnimumlength of the conpression joint sea
shal |l be the pavenent width from edge to edge

.4 CLEAN- UP

Upon conpl etion of the project, all unused materials shall be renmoved from
the site, any lubricant/adhesive on the pavenent surface shall be renoved,
and the pavenent shall be left in clean condition

.5  QUALITY CONTROL PROVI SI ONS
.5.1 Equi pnent

The application equi prrent shall be inspected to assure uniform application
of lubricant/adhesive to the sides of the conpression joint seal or the
wal s of the joint. |If any equipnment causes cutting, tw sting, nicking,
excessi ve stretching or conpressing of the seal, or inproper application of
t he | ubricant/adhesive, the operation will be suspended until causes of the
deficiencies are determ ned and corrected.

.5.2 Pr ocedur es
.5.2.1 Quality Control I|nspection

Quality control provisions shall be provided during the joint cleaning
process to prevent or correct inproper equi pnent and cl eani ng techni ques
t hat damage the concrete in any manner. C eaned joints shall be approved
by the Governnent prior to installation of the [ubricant/adhesive and
conpression joint seal

.5.2.2 Conf ormance to Stretching and conpression Limtations

Conf ormance to stretching and conpression limtations shall be determ ned.
The top surface of the conpression seal shall be marked at 1 foot intervals
in a manner clear and durable to enable |l ength deterni nations of the seal
After installation, the distance between the marks shall be neasured on the
seal. If the stretching or conpression exceeds 2 percent, the seal shal

be renoved and replaced with new joint at no additional cost to the
Governnment. The seal shall be renpbved up to the | ast correct neasurenent.
The seal shall be inspected a m ninum of once per 400 feet of seal for
conpliance to the shrinkage or conpression requirenments. Measurenents
shall al so be nade at the same interval to determ ne conformance with depth
and width of installation requirenents. Conpression seal that is not in
conformance with specification requirenents shall be renoved and repl aced
with new joint seal at no additional cost to the Governnent.

.5.2.3 Pavenent Tenperature

The pavenent tenperature shall be determined by placing a thernmoneter in
the initial saw cut for the joint and the readi ng shall be recorded. The
thermoneter shall remain in the joint for an adequate tine to provide a
control reading.

.5.3 Pr oduct

The joint sealing system (conpression seal and |ubricant/adhesive) shall be

i nspected for proper rate of cure and bonding to the concrete, cuts,
twi sts, nicks and other deficiencies. Seals exhibiting any defects, at any
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j oint,

wast ed,

and replaced in a satisfactory manner

- BEnd of Section --
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GRADED, CRUSHED AGGREGATE BASE COURSE

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

AVERI CAN ASSOCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

AASHTO T 180 (1993) Mdisture-Density Relations of Soils
Using a 10-1b. (4.54 kg) Rammer and an
18-in (457 mm Drop

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 88 (1990) Soundness of Aggregates by Use of
Sodi um Sul f ate or Magnesi um Sul f ate

ASTM C 117 (1995) Materials Finer Than 75 nicroneter
(No. 200) Sieve in Mneral Aggregates by
Washi ng

ASTM C 131 (1996) Resistance to Degradation of

Smal | - Si ze Coarse Aggregate by Abrasion
and Inmpact in the Los Angel es Machi ne

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM D 75 (1987; R 1992) Sanpling Aggregates

ASTM D 1556 (1990; R 1996) Density and Unit Weight of

Soil in Place by the Sand-Cone Met hod

ASTM D 1557 (1991) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
kKN-m cu. m))

ASTM D 2487 (1993) dassification of Soils for
Engi neeri ng Purposes (Unified Soil
Cl assification Systen)

ASTM D 2922 (1996) Density of Soil and Soil - Aggregate
in Place by Nucl ear Methods (Shall ow Dept h)

ASTM D 3017 (1988; R 1993) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shall ow
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Dept h)

ASTM D 4253 (1991) Maxi mum Density and Unit Weight of
Soils Using a Vibratory Tabl e

ASTM D 4318 (1995a) Liquid Limt, Plastic Limt, and
Plasticity I ndex of Soils

ASTM E 11 (1995) Wre-doth Sieves for Testing
Pur poses

ASTM E 548 (1994) Ceneral Criteria Used for

Eval uati ng Laboratory Conpetence
.2  SUBM TTALS

Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 09 Reports
Sanpling and testing; GA
Copies of field test results.

Calibration curves and related test results prior to using the device or
equi prent being calibrated. Copies of field test results within 24 hours
after the tests are performed. Certified copies of test results for
approval not |ess than 30 days before material is required for the work.

.3 DEGREE OF COVPACTI ON

Degree of conpaction is a percentage of the maxi mum density obtained by the
test procedure in ASTM D 1557, Method C, for material that has no nore than
30 percent retained on the 3/4 inch sieve and has nore than 20 percent
retained on the 3/8 inch sieve. Wiere the material does not neet
gradation requirenents, AASHTO T 180 Method D will be used. \Where
free-draining soils, i.e. sand or gap-graded aggregates are to be
conpacted, use ASTM D 4253. The procedure will be abbreviated bel ow as a
percent age of |aboratory density.

.4 EQUI PMENT
4.1 Appr oval

Al plant, equipnent, and tools used in the performance of the work will be
subj ect to approval before the work is started and shall be maintained in
sati sfactory working condition at all tines. The equipnment shall have the
capability of producing the required compaction, neeting grade controls,

t hi ckness control, and snoot hness requirenments as indicated.

4.2 Weat her Limtation
Base courses shall be placed when the atnospheric tenperature is above 35
degrees F. Areas of conpl eted base course that are danaged by freezing,

rainfall, or other weather conditions shall be corrected to neet specified
requi renent.
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5 SAMPLI NG AND TESTI NG

Sanpling and testing shall be the responsibility of the Contractor

Sanpling and testing shall be perfornmed by an approved commercial testing

| aboratory, or by the Contractor, subject to approval. |[If the Contractor
elects to establish its own testing facilities, approval of such facilities
shal |l be based on compliance with ASTM E 548, and work requiring testing
will not be permitted until the Contractor's facilities have been inspected
and approved. The first inspection of the facilities will be at the
expense of the Government and any subsequent inspections, required because
of failure of the first inspection, shall be at the expense of the
Contractor. Such costs will be deducted fromthe total amount due the
Contractor. The materials shall be tested to establish conpliance with the
specified requirenments. Copies of test results shall be furnished to the
Contracting O ficer.

.5.1 Sanpl i ng

Sampling for material gradation, liquid limt, and plastic limt tests
shal |l be taken in conformance with ASTM D 75. When deened necessary, the
sanmpling will be observed by the Contracting Oficer

.5.2 Tests

The following tests shall be perforned in conformance with the applicable
standards |i sted.

.5.2.1 Si eve Anal yses

Si eve anal yses shall be made in conformance with ASTM C 117 and ASTM C 136.
Si eves shall conformto ASTME 11

.5.2.2 Liquid Limt and Plasticity Index

Liquid limt and plasticity index shall be determ ned in accordance wth
ASTM D 4318.

.5.2.3 Density Tests

Density shall be nmeasured in the field in accordance with ASTM D 1556, ASTM
D 2922. For the nmethod presented in ASTM D 1556 the base plate as shown in
the drawi ng shall be used. For the nmethod presented in ASTM D 2922 the
calibration curves shall be checked and adjusted if necessary using only
the sand cone nethod as described in paragraph Calibration of the ASTM
publication. Tests perforned in accordance with ASTM D 2922 results in a
wet unit weight of soil and when using this nethod, ASTM D 3017 shall be
used to determ ne the noisture content of the soil. The calibration curves
furni shed with the noisture gauges shall al so be checked along with density
cal i bration checks as described in ASTM D 3017. The calibration checks of
both the density and noi sture gauges shall be nade by the prepared

contai ners of material nethod, as described in paragraph Calibration of
ASTM D 2922, on each different type of material being tested at the

begi nning of a job and at intervals as directed. Wen ASTM D 2922 is used
to determ ne in-place density, there shall be one check test using ASTM D
1556 for every (10) nuclear tests taken on the sane |ift.

1.5.2.4 Wear Test
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Wear tests shall be made in confornance with ASTM C 131

.5.3 Approval of Material

The source of the material to be used for producing aggregates shall be
sel ected 45 days prior to the tine the material will be required in the
work. Tentative approval of the source will be based on an inspection by
the Contracting Officer. Tentative approval of material will be based on
tests of sanples for the specific job. Final approval of both the source
and the material will be based on tests for gradation, liquid [imt, and
plasticity index perforned on sanples taken fromthe conpl eted and
conpact ed subbase course

PART 2 PRODUCTS

2.

1 AGCREGATES

Aggregates shall consist of clean, sound, durable particles of crushed
stone, or crushed gravel, and screenings. The Contractor shall obtain
materials that neet the specification and can be used to neet the grade and
snoot hness requirenments specified herein, after conpaction operations have
been conpleted. The aggregates shall be free of silt and clay as defined
by ASTM D 2487, vegetable matter, and ot her objectionable materials or
coatings. The portion retained on the No. 4 sieve shall be known as
coarse aggregate; that portion passing the No. 4 sieve shall be known as
fine aggregate. Aggregates fromthe mlling and screeing of ashpaltic
concrete are not acceptable.

1.1 Coar se Aggregates

The coarse aggregate shall have a percentage of wear not to exceed 50 after
500 revol utions as determ ned by ASTM C 131. The percentage of flat and/or
el ongated particles shall not exceed 20 in the fraction retained on the 1/2
inch sieve and in the fraction passing the 1/2 inch sieve. A flat
particle is one having a ratio of width to thickness greater than 3; an
el ongated particle is one having a ratio of length to width greater than 3.
In the portion retained on each sieve specified, the crushed gravel shal
contain at |east 90 percent by weight of crushed pieces having 2 or nore
freshly fractured faces with the area of each face being at |east equal to
75 percent of the smallest mdsectional area of the plane. Wen 2
fractures are contiguous, the angle between planes of the fractures nmust be
at least 30 degrees in order to count as 2 fractured faces.

1.2 Fi ne Aggregate

Fi ne aggregate shall be angul ar particles produced by crushing stone, or
gravel that neets the requirenents for wear and soundness specified for
coarse aggregate. The fine aggregate shall contain at |east 90 percent by
wei ght of particles having 2 or nore freshly fractured faces in the portion
passing the No. 4 sieve and retained on the No. 10 sieve, and in the
portion passing the No. 10 sieve and retained on the No. 40 sieve.

.1.3 Gradation Requirenents

Requi renents for gradation specified shall apply to the conpl eted base
course. The aggregates shall neet the requirenents of Hawaii Standard
Speci fications for Roads, Bridges, and Public Wrks construction, Section
703.6 and Table 703-1V, 1-1/2 inch maxi num and shall be conti nuously
graded within the following Iimts.
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TABLE |. GRADATI ON OF AGGREGATES
Per cent age by Wi ght Passi ng Square- Mesh Sieve

Per cent Passi ng

Si eve Size by Wei ght
2 inch 100
1-1/2 inch 90- 100
1 inch ---
3/4 inch 50- 90
No. 4 25-50
No. 200 3-9

2.1. 4 Liquid Limt and Plasticity Index

Liquid limt and plasticity index requirenents stated herein shall apply to
any aggregate conponent that is blended to neet the required gradation and
also to the aggregate in the conpl eted base course. The portion of the
aggregate passing the No. 40 sieve shall be either nonplastic or have a
liquid limt not greater than 25 and a plasticity index not greater than 6.

PART 3 EXECUTI ON
3.1 STOCKPI LI NG MATERI AL

Prior to stockpiling of material, storage sites shall be cleared and

| evel ed by the Contractor. Al materials, including approved materi al
avai | abl e from excavati on and gradi ng, shall be stockpiled in the manner
and at the locations designated. Aggregates shall be stockpiled on the
cleared and | evel ed areas designated by the Contracting Oficer to prevent
segregation. Materials obtained fromdifferent sources shall be stockpiled
separately.

3.2 PREPARATI ON OF UNDERLYI NG COURSE

Prior to constructing the crushed, aggregate base course, the underlying
course shall be cleaned of all foreign substances. At the tinme of
construction of the base course, the underlying course shall contain no
frozen material. The underlying course shall conformto Section 02225
EARTHWORK FOR Al RFI ELDS. Ruts or soft, yielding spots in the underlying
courses, areas having i nadequate conpaction, and devi ati ons of the surface
fromthe requirenents specified shall be corrected by | ooseni ng and
renovi ng soft or unsatisfactory material and by addi ng approved materi al
reshaping to line and grade, and reconpacting to specified density

requi renents. For cohesionl ess underlying courses containing sands or
gravel s as defined in ASTM D 2487, the surface shall be stabilized prior to
pl acenent of the graded, crushed aggregate base course. Stabilization
shal | be acconplished by m xi ng graded, crushed aggregate base materi al
into the underlying course and conpacti ng by approved nethods. The
stabilized material shall be considered part of the underlying course and
shall neet all requirenents of the underlying course. The finished
underlying course shall not be disturbed by traffic or other operations and
shal | be maintai ned by the Contractor in a satisfactory condition until the
base course is pl aced.
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3 GRADE CONTRCL

During construction, the |lines and grades, including crown and cross sl ope
i ndi cated for the base course, shall be maintained by neans of |ine and
grade stakes placed by the Contractor

.4 M XI NG OF MATERI ALS

The coarse and fine aggregates shall be mxed in a stationary plant, or in
a traveling plant or bucket |oader on an approved paved working area. The
Contractor shall nake such adjustnents in mxing procedures or in equipnent
as may be directed to obtain true grades, to mnimze segregation or
degradation, to obtain the required water content, and to ensure a

sati sfactory base course neeting requirenents of this specification

.5 PLACI NG

The m xed material shall be placed on the prepared subgrade or subbase in

| ayers of uniformthickness with an approved spreader. Wen a conpacted
layer 6 inches or less in thickness is required, the material shall be
placed in a single layer. Wen a conpacted |ayer in excess of 6 inches is
required, the material shall be placed in | ayers of equal thickness. No

| ayer shall exceed 6 inches or be less than 3 inches when conpacted. The
| ayers, when conpacted, shall be true to the grades or levels required,
with the | east possible surface disturbance. Where the base course is
placed in nore than 1 layer, the previously constructed |ayers shall be

cl eaned of | oose and foreign matter by sweeping with power sweepers, power
broons, or hand broons, as directed. Adjustnents in placing procedures or
equi prent shall be made as directed, to obtain true grades, to mninze
segregati on and degradation, to adjust the water content, and to ensure an
accept abl e base course.

.6 COVPACTI ON

.6.1 Requi renent s

Each | ayer of base course including shoul ders shall be conpacted to produce
an average field-neasured density, through the full depth, of at |east 100
percent of |aboratory maxi num density obtained in the |aboratory. Water
content shall be maintained during the conpaction procedure and subsequent
proof rolling of designated areas. Water content shall be within plus or

m nus 3 percent of optinumwater content, as determ ned from |l aboratory
tests and as specified in density test procedures listed in paragraph
SAMPLI NG AND TESTING. I n places not accessible to the rollers, the base
course material shall be conpacted with nmechanical tanpers.

.6.2 Fi ni shi ng

The surface of top |ayer of base course shall be finished after final
conpaction, and proof rolled where required, by cutting any overbuild to
grade and rolling with a steel-wheeled roller. Thin layers of materi al
shall not be added to the top | ayer of base course to neet grade. If the
el evation of top |ayer of base course is 1/2 inch or nore bel ow the grade,
the top |l ayer of base shall be scarified to a depth of at |least 3 inches,
new material shall be added, and the |ayer shall be bl ended and reconpacted
to bring to grade. Adjustnents in rolling and finishing procedures shal

be made as may be directed to obtain grades, to mnimze segregation and
degradati on of base course material, to adjust the water content, and to
ensure an acceptabl e base course. Material found unacceptable shall be
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renoved and repl aced, as directed, with acceptable materi al
.7 EDGES OF BASE COURSE

Acceptable material shall be placed al ong the edges of the base course that
wi |l conpact to the thickness of the course being constructed. When the
course is being constructed in 2 or nore layers, at least a 1 foot width
of the shoul der shall be rolled and conpacted sinultaneously with the
rolling and conpacting of each |ayer of the base course, as directed.

.8 SMOOTHNESS TEST

The surface of the top layer shall not deviate nmore than 3/8 inch when
tested with a 10 footstraightedge applied parallel with and at right
angles to the centerline of the area to be paved. Deviations exceedi ng
3/8 inch shall be corrected as directed.

.9 THI CKNESS CONTRCL

The conpl eted thickness of the base course shall be within 1/2 inch of the
t hi ckness indicated. The thickness of the base course shall be neasured at
i nterval s of one neasurenment for at |east each 500 square yards of base
course. The depth neasurenment shall be made by test holes at least 3
inches in dianmeter. Were the neasured thickness of the base course is
more than 1/2 inch deficient, such areas shall be corrected by excavating
to the required depth and replacing with new material. Were the neasured
t hi ckness of the base course is 1/2 inch nore than indicated, it will be
consi dered as conformng with the requirenents plus 1/2 inch, provided the
surface of the base course is within 1/2 inch of established grade. The
average job thickness shall be the average of the job neasurenents as

speci fied above but within 1/4 inch of the thickness indicated.

.10 MAI NTENANCE

The base course shall be maintained in a condition that will neet
specification requirenents until accepted.

-- BEnd of Section --
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SECTI ON 02749

HOT- M X ASPHALT (HVA) FOR Al RFI ELDS

The publications listed below forma part of this specification to the

ext ent

AASHTO

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM D

ASTM D

ASTM D

ASTM D

ref erenced.
designation only.

The publications are referred to in the text by basic

AMERI CAN ASSCCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI CI ALS

( AASHTO)

MPI - 93

(1993) Specification for Perfornmance
G aded Asphalt Bi nder

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

29/ C 29M

88

117

131

136

566

1252

140

242

946

995

(1991a) Unit Weight and Voids in Aggregates

(1990) Soundness of Aggregates by Use of
Sodi um Sul fate or Magnesi um Sul f at e

(1995) Materials Finer than 75 microneter
(No. 200) Sieve in Mneral Aggregates by
Washi ng

(1996) Resistance to Degradation of
Smal | - Si ze Coarse Aggregate by Abrasion
and Inmpact in the Los Angel es Machi ne

(1996a) Sieve Analysis of Fine and Coarse
Aggr egat es

(1996) Total Misture Content of Aggregate
by Drying

(1993) Uncompacted Void Content of Fine

Aggregate (as Influenced by Particle
Shape, Surface Texture, and G adi ng)

(1993) Sanpling Bitum nous Materials

(1995) Mneral Filler for Bitum nous
Pavi ng M xtures

(1982; R 1993) Penetration-G& aded Asphal t
Cenent for Use in Pavenent Construction

(1995b) M xing Plants for Hot-M xed,
Hot - Lai d Bitum nous Paving M xtures
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ASTM D 1461

ASTM D 1559

ASTM D 2041

ASTM D 2172

ASTM D 2419

ASTM D 2489

ASTM D 2726

ASTM D 2950

ASTM D 3381

ASTM D 3665

ASTM D 3666

ASTM D 4125

ASTM D 4791

ASTM D 4867/ D 4867M

ASTM D 5444

ASPHALT | NSTI TUTE (Al')

Al M5-2

PADS

(1985) Mdisture or Volatile Distillates in
Bi t um nous Pavi ng M xt ures

(1989) Resistance to Plastic Flow of
Bi tum nous M xtures Using Marshall

Appar at us

(1995) Theoretical Maxi num Specific
Gravity and Density of Bitum nous Paving
M xt ures

(1995) Quantitative Extraction of Bitunen
from Bi tum nous Paving M xtures

(1995) Sand Equi val ent Val ue of Soils and
Fi ne Aggregate

(1984; R 1994) Degree of Particle Coating
of Bitum nous- Aggregate M xtures

(1996a) Bul k Specific Gravity and Density
of Non- Absor ptive Conpacted Bitum nous
M xture

(1991) Density of Bitum nous Concrete in
Pl ace by Nucl ear Met hod

(1992) Viscosity-Gaded Asphalt Cenment for
Use in Pavenent Construction

(1994) Random Sanpling of Construction
Material s

(1996a) M ni mum Requi renents for Agencies
Testing and I nspecting Bitum nous Pavi ng
Material s

(1994) Asphalt Content of Bitum nous
M xtures by the Nucl ear Met hod

(1995) Fl at Particles, Elongated
Particles, or Flat and El ongated Particles
i n Coarse Aggregate

(1996) Effect of Mbisture on Asphalt
Concrete Paving M xtures

(1994) Mechani cal Size Anal ysis of
Extracted Aggregate

(1994) M x Design Methods for Asphalt
Concrete and Ot her Hot-M x Types

CALI FORNI A DEPARTMENT OF TRANSPORTATI ON ( CDT)

CDT Test 526

(1978) Operation of California
Profil ograph and Eval uati on of Profiles
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CORPS OF ENG NEERS ( CCE)

CCE CRD-C 171 (1995) Test Method for Determ ning
Percent age of Crushed Particles in
Aggr egat e

.2 DESCRI PTI ON OF WORK
The work shall consist of pavenent courses conposed of mneral aggregate
and asphalt material heated and mixed in a central mxing plant and pl aced
on a prepared course. HVA designed and constructed in accordance with this
section shall conformto the |lines, grades, thicknesses, and typical cross
sections shown on the drawi ngs. Each course shall be constructed to the
depth, section, or elevation required by the drawi ngs and shall be roll ed,
fini shed, and approved before the placenent of the next course.
.3  SUBM TTALS
Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PRCOCEDURES:

SD- 09 Reports
Aggregates; FIO Mnitoring; FIO
Aggregate and QC test results.

SD- 13 Certificates
Asphalt Cenent Binder; FIQ
Copies of certified test data.
Testing Laboratory; FIO
Certification of conpliance.

SD- 14 Sanpl es
Asphalt Cenent Binder; FIQ

5 gallon sanple for verification testing.

SD- 18 Records
M x Desi gn; GA
Proposed JMF and materials for mx design verification.
Contractor Quality Control; GA
Quality control plan.
.4 ASPHALT M XI NG PLANT

Plants used for the preparation of hot-nix asphalt shall conformto the
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requi renents of ASTM D 995 with the foll owi ng changes:

a. Truck Scales. The asphalt m xture shall be wei ghed on approved
scal es furnished by the Contractor, or on certified public scales at the
Contractor's expense. Scales shall be inspected and seal ed at |east
annual | y by an approved calibration | aboratory.

b. Testing Facilities. The Contractor shall provide |aboratory
facilities at the plant for the use of the Government's acceptance testing
and the Contractor's quality control testing.

c. Inspection of Plant. The Contracting Oficer shall have access,
at all tines, to all areas of the plant for checking adequacy of equi pment;
i nspecting operation of the plant; verifying weights, proportions, and
mat eri al properties; checking the tenperatures maintained in the
preparation of the m xtures and for taking sanples. The Contractor shal
provi de assi stance, as requested, for the Governnment to procure any desired
sanpl es.

d. Storage Bins and Surge Bins. Use of surge bins or storage bins
for tenporary storage of hot-mx asphalt will be permitted as foll ows:

(1) The asphalt mxture may be stored in surge bins for a period
of time not exceeding 3 hours.

(2) The asphalt mxture may be stored in insul ated storage bins
for a period of time not exceeding 8 hours. The mx drawn from
bi ns shall neet the sanme requirements as mx | oaded directly into
trucks.

.5 HAULI NG EQUI PVENT

Trucks used for hauling hot-m x asphalt shall have tight, clean, and snooth
metal beds. To prevent the m xture fromadhering to them the truck beds
shall be lightly coated with a m ni num anount of paraffin oil, line
solution, or other approved material. Petroleum based products shall not
be used as a rel ease agent. Each truck shall have a suitable cover to
protect the m xture from adverse weat her. When necessary to ensure that
the m xture will be delivered to the site at the specified tenperature,
truck beds shall be insulated or heated and covers (tarps) shall be
securely fastened.

.6 ASPHALT PAVERS

Asphalt pavers shall be self-propelled, with an activated screed, heated as
necessary, and shall be capabl e of spreading and finishing courses of
hot - m x asphalt which will neet the specified thickness, snmpothness, and
grade. The paver shall have sufficient power to propel itself and the
haul i ng equi pnment wi t hout adversely affecting the finished surface.

.6.1 Recei vi ng Hopper

The paver shall have a receiving hopper of sufficient capacity to pernmt a
uni form spreadi ng operation. The hopper shall be equipped with a

di stribution systemto place the mxture uniformy in front of the screed
wi t hout segregation. The screed shall effectively produce a finished
surface of the required evenness and texture w thout tearing, shoving, or
gougi ng the m xture.
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1.6.2 Automati ¢ Grade Controls

If an automatic grade control device is used, the paver shall be equi pped
with a control system capable of automatically maintaining the specified
screed el evation. The control systemshall be automatically actuated from
either a reference line and/or through a system of nechani cal sensors or
sensor-di rected nechani sns or devices which will maintain the paver screed
at a predeterm ned transverse slope and at the proper elevation to obtain
the required surface. The transverse slope controller shall be capabl e of
mai nt ai ni ng the screed at the desired slope within plus or mnus 0.1
percent. A transverse slope controller shall not be used to control grade.
The controls shall be capable of working in conjunction with any of the
foll owi ng attachnents:

a. Ski-type device of not less than 30 feet in Iength.

b. Taut stringline (wire) set to grade.

c. Short ski or shoe.

d. Laser control

1.7 ROLLERS

Rol Il ers shall be in good condition and shall be operated at slow speeds to
avoi d di spl acenent of the asphalt m xture. The nunber, type, and wei ght of
rollers shall be sufficient to conpact the mxture to the required density

while it is still in a workable condition. Equipnment which causes
excessi ve crushing of the aggregate shall not be used.

1.8 WEATHER LI M TATI ONS

The hot-m x asphalt shall not be placed upon a wet surface.
PART 2 PRODUCTS
2.1 AGGREGATES

Aggregates shall consist of crushed stone, crushed gravel, crushed sl ag,
screenings, natural or manmade sand and mineral filler, as required. The
portion of material retained on the No. 4 sieve is coarse aggregate. The
portion of material passing the No. 4 sieve and retained on the No. 200
sieve is fine aggregate. The portion passing the No. 200 sieve is defined
as mineral filler. Al aggregate test results and sanples shall be
submtted to the Contracting Oficer at |east 14 days prior to start of
constructi on.

2.1.1 Coar se aggregate
Coarse aggregate shall consist of sound, tough, durable particles, free
fromfilms of material that would prevent thorough coating and bonding with
the asphalt material and free fromorganic matter and ot her del eterious
substances. The coarse aggregate particles shall nmeet the foll ow ng
requi renents:

a. The percentage of |oss shall not be greater than 40 percent after
500 revol utions when tested in accordance with ASTM C 131

b. The percentage of |oss shall not be greater than 12 percent after
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five cycles when tested in accordance with ASTM C 88 usi ng nmagnesi um
sul f ate.

c. At least 75 percent by weight of coarse aggregate shall have at
| east two or nore fractured faces when tested in accordance with COE CRD-C
171. Fractured faces shall be produced by crushing.

d. The particle shape shall be essentially cubical and the aggregate
shall not contain nore than 20 percent, by weight, of flat and el ongated
particles (3:1 ratio of maxinumto mni mun) when tested in accordance wth
ASTM D 4791

1.2 Fi ne aggregate

Fi ne aggregate shall consist of clean, sound, tough, durable particles.

The aggregate particles shall be free fromcoatings of clay, silt, or any
obj ectionable material and shall contain no clay balls. The fine aggregate
particles shall nmeet the follow ng requirenments:

a. The quantity of natural sand (noncrushed material) added to the
aggregate blend shall not exceed 15 percent by weight of total aggregate.

b. The fine aggregate shall have a sand equival ent val ue greater than
45 when tested in accordance with ASTM D 2419.

c. The fine aggregate portion of the bl ended aggregate shall have an
unconpacted void content greater than 45.0 percent when tested in
accordance with ASTM C 1252 Met hod A
. 1.3 M neral filler

M neral filler shall be nonplastic nmaterial neeting the requirenents of
ASTM D 242.

.1.4  Aggregate gradation
The conbi ned aggregate gradation shall conformto gradations specified in
Tabl e 2, when tested in accordance with ASTM C 136 and ASTM C 117, and

shall not vary fromthe low limt on one sieve to the high limt on the
adj acent sieve or vice versa, but grade uniformy fromcoarse to fine.
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Table 2. Aggregate G adations

Gradation 1
3/ 4 inch Nom nal
Per cent Passi ng

Si eve Size, inch by mass
34 100
1/2 76- 96
3/8 69- 89

No. 4 53-73
No. 8 38-60
No. 16 26- 48
No. 30 18- 38
No. 50 11- 27
No. 100 6-18
No. 200 3-6

2 ASPHALT CEMENT Bl NDER

Asphalt cenent binder shall conformto ASTM D 3381 Table 2, Viscosity G ade
AR8000. Test data indicating grade certification shall be provided by the
supplier at the tinme of delivery of each load to the m x plant. Copies of
these certifications shall be submtted to the Contracting Oficer. The
supplier is defined as the |ast source of any nodification to the binder
The Contracting O ficer may sanple and test the binder at the mx plant at
any time before or during m x production. Sanples for this verification
testing shall be obtained by the Contractor in accordance with ASTM D 140
and in the presence of the Contracting Oficer. These sanples shall be
furnished to the Contracting Oficer for the verification testing, which
shall be at no cost to the Contractor. Sanples of the asphalt cenent
specified shall be submitted for approval not |ess than 14 days before
start of the test section.

.3 M X DESI GN

The Contractor shall develop the m x design. The asphalt mx shall be
conposed of a m xture of well-graded aggregate, mneral filler, if

requi red, and asphalt material. The aggregate fractions shall be sized,
handl ed i n separate size groups, and conbined in such proportions that the
resulting mxture neets the grading requirenments of the job mx fornula
(JMF). No hot-m x asphalt for paynment shall be produced until a JMF has
been approved. The hot-m x asphalt shall be designed using procedures
contained in Al M52 and the criteria shown in Table 3. |If the Tensile
Strength Ratio (TSR) of the conposite m xture, as determ ned by ASTM D
4867/ D 4867M is less than 75, the aggregates shall be rejected or the
asphalt mxture treated with an approved anti-stripping agent. The anount
of anti-stripping agent added shall be sufficient to produce a TSR of not
less than 75. If an antistrip agent is required, it shall be provided by
the Contractor at no additional cost. Sufficient materials to produce 200
pound of bl ended m xture shall be provided to the Contracting O ficer for
verification of mx design at |east 14 days prior to construction of test
secti on.

3.1 JMF Requi renents
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The job mix formula shall be submitted in witing by the Contractor for

appr oval

at least 14 days prior to the start of the test section and shal

i nclude as a nm ni num

a.

b

h

i
stating t

j-

Percent passing each sieve size.

Percent of asphalt cement.

Percent of each aggregate and mineral filler to be used.

Asphalt viscosity grade, penetration grade, or performance grade.
Nunber of bl ows of hamrer per side of nol ded specinmen.
Laboratory m xi ng tenperature.

Lab conpacti on tenperature.

Tenperature-viscosity rel ationship of the asphalt cenent.

Pl ot of the conbined gradation on the 0.45 power gradation chart,
he nom nal maxi num si ze.

G aphical plots of stability, flow, air voids, voids in the

m neral aggregate, and unit weight versus asphalt content as shown in Al

Specific gravity and absorption of each aggregate.

Percent natural sand.

Percent fractured faces (in coarse aggregate).

Fi ne aggregate angul arity.

Percent flat or elongated particles (in coarse aggregate).
Tensile Strength Ratio (TSR

Antistrip agent (if required) and amount.

List of all nodifiers and anount.

Table 3. Marshall Design Criteria

Test Property 75 Bl ow M x

Stability, pounds

m ni mum *1800
Flow, 0.01 inch 8- 16
Air voids, percent 3-5

Percent Voids in
m neral aggregate
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Table 3. Marshall Design Criteria

Test Property 75 Bl ow M x
(m ni num See Table 4
TSR, m ni mum per cent 75

* This is a mninumrequirenent. The average during construction shall be
significantly higher than this nunber to ensure conpliance with the
speci fications.

Table 4. M ninmum Percent Voids in Mneral Aggregate**

Aggregate (See Table 2) M ni mum VMA, percent

Gradation 1 14.0

** Calculate VMA in accordance with Al Ms-2, based on ASTM D 2726 bul k
specific gravity for the aggregate.

. 3.2 Adj ustments to JMF

The JMF for each mixture shall be in effect until a new fornmula is approved
inwiting by the Contracting Officer. Should a change in sources of any
material s be made, a new m x design shall be performed and a new JMF
approved before the new material is used. The Contractor will be all owed
to adjust the JM- within the limts specified belowto optimze mx

vol unmetric properties. Adjustnments to the JMF shall be limted to plus or
m nus 3 percent on the 1/2 inch, No. 4, and No. 8 sieves; plus or mnus
1.0 percent on the No. 200 sieve; and plus or mnus 0.40 percent binder
content. |If adjustments are needed that exceed these limts, a new m X
design shall be devel oped. Tol erances given above may permnmit the aggregate
grading to be outside the limts shown in Table 2; this is acceptable.

PART 3 EXECUTI ON

3.

3.

1 PREPARATI ON OF ASPHALT BI NDER NMATERI AL

The asphalt cenent material shall be heated avoiding | ocal overheating and
providing a continuous supply of the asphalt material to the mxer at a
uniformtenperature. The tenperature of unnodified asphalts shall be no
nore than 325 degrees F when added to the aggregates. Modified asphalts
shall be no nmore than 350 degrees F when added to the aggregates.

.2 PREPARATI ON OF M NERAL AGCGREGATE

The aggregate for the mixture shall be heated and dried prior to mxing.
No damage shall occur to the aggregates due to the maxi mum tenperature and
rate of heating used. The tenperature of the aggregate and mneral filler
shall not exceed 350 degrees F when the asphalt cenent is added. The
tenperature shall not be lower than is required to obtain conplete coating
and uni formdistribution on the aggregate particles and to provide a

m xture of satisfactory workability.

3 PREPARATI ON OF HOT-M X ASPHALT M XTURE
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The aggregates and the asphalt cement shall be weighed or netered and

i ntroduced into the mxer in the ampunt specified by the JM~. The conbi ned
materials shall be mxed until the aggregate obtains a uniformcoating of
asphalt binder and is thoroughly distributed throughout the m xture. Wt

m xing time shall be the shortest tine that will produce a satisfactory

m xture, but no |l ess than 25 seconds for batch plants. The wet mixing tine
for all plants shall be established by the Contractor, based on the
procedure for determ ning the percentage of coated particles described in
ASTM D 2489, for each individual plant and for each type of aggregate used.
The wet mixing time will be set to at | east achieve 95 percent of coated
particles. For continuous mx plants, the wet mxing tinme shall be

determ ned by dividing the weight of its contents at operating |level by the
wei ght of the mixture delivered per second by the mixer. The noisture
content of all hot-m x asphalt upon discharge fromthe plant shall not
exceed 0.5 percent by total weight of m xture as neasured by ASTM D 1461

.4 PREPARATI ON OF THE UNDERLYI NG SURFACE

| mredi ately before placing the hot m x asphalt, the underlying course shal
be cl eaned of dust and debris. A prime coat and/or tack coat shall be
applied in accordance with the contract specifications.

.5 TEST SECTI ON

Prior to full production, the Contractor shall place a test section for
each JMF used. The contractor shall construct a test section 250 - 500
feet long and two paver passes wide placed in two |lanes, with a
longitudinal cold joint. The test section shall be of the sane depth as
the course which it represents. The underlying grade or pavenent structure
upon which the test section is to be constructed shall be the sane as the
remai nder of the course represented by the test section. The equi pnent
used in construction of the test section shall be the sanme equi pnent to be
used on the renai nder of the course represented by the test section. The
test section shall be placed as part of the project pavenent as approved by
the Contracting O ficer

.5.1 Sanpling and Testing for Test Section

One random sanpl e shall be taken at the plant, triplicate specinens
conpacted, and tested for stability, flow, and | aboratory air voids. A
portion of the same sanple shall be tested for aggregate gradati on and
asphalt content. Four randomy selected cores shall be taken fromthe

fini shed paverent mat, and four fromthe | ongitudinal joint, and tested for
density. Random sanpling shall be in accordance w th procedures contai ned
in ASTM D 3665. The test results shall be within the tol erances shown in

Table 5 for work to continue. |If all test results nmeet the specified
requi renents, the test section shall remain as part of the project
paverment. |If test results exceed the tol erances shown, the test section

shal | be renoved and replaced at no cost to the Government and anot her test
section shall be constructed.

Table 5. Test Section Requirenents for Material and M xture Properties

Property Speci fication Limt

Aggregat e Gradati on-Percent Passing (Individual Test Result)
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Table 5. Test Section Requirenents for Material and M xture Properties

Property Speci fication Limt

No. 4 and | arger JMF plus or mnus 8

No. 8, No. 16, No. 30, and No. 50 JMF plus or mnus 6
No. 100 and No. 200 JMF plus or mnus 2.0
Asphalt Content, Percent JMF plus or mnus 0.5

(I'ndi vi dual Test Result)

Laboratory Air Voids, Percent
(Average of 3 speci nens) JMF plus or mnus 1.0

VMA, Percent (Average of 3 speci nens) 13 m ni mum
Stability, pounds (Average of 3 specinens) 1200 mi ni mum
Flow, 0.01 inches (Average of 3 speci nens) 8 - 16

Mat Density, Percent of Marshall

(Average of 4 Random Cor es) 97.0 - 100.5
Joint Density, Percent of Marshal

(Average of 4 Random Cor es) 95.5 - 100.5
.5.2 Addi tional Test Sections

If the initial test section should prove to be unacceptable, the necessary
adjustnments to the JM-, plant operation, placing procedures, and/or rolling
procedures shall be made. A second test section shall then be placed.

Addi tional test sections, as required, shall be constructed and eval uated
for conformance to the specifications. Full production shall not begin
until an acceptable section has been constructed and accept ed.

.6 TESTI NG LABORATCRY

The | aboratory used to develop the JMF shall neet the requirenents of ASTM
D 3666. A certification signed by the nanager of the |aboratory stating
that it nmeets these requirenents or clearly listing all deficiencies shal
be submitted to the Contracting Oficer prior to the start of construction
The certification shall contain as a m ni num

a. Qualifications of personnel; |aboratory manager, supervising
techni ci an, and testing technicians.

b. A listing of equipnment to be used in devel oping the job m x.
c. A copy of the laboratory's quality control system

d. Evidence of participation in the AASHTO Materi al s Reference
Laboratory (AVRL) program

7 TRANSPORTI NG AND PLACI NG

7.1 Transporting
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The hot-m x asphalt shall be transported fromthe mxing plant to the site
in clean, tight vehicles. Deliveries shall be schedul ed so that placing
and conpacting of mxture is uniformw th mni num stopping and starting of
the paver. Adequate artificial |ighting shall be provided for night
pl acenents. Hauling over freshly placed material will not be permtted
until the material has been conpacted, as specified, and allowed to cool to
140 degrees F. To deliver mx to the paver, the Contractor shall use a
material transfer vehicle which shall be operated to produce conti nuous
forward notion of the paver.

. 7.2 Pl aci ng

The m x shall be placed at a maxi mum 2 inch thickness except the 3 inch
thick layer shall be placed in 1-1/2 inch |l ayers and conpacted at a
tenperature suitable for obtaining density, surface snoot hness, and ot her
specified requirenments. Upon arrival, the m xture shall be placed to the
full width by an asphalt paver; it shall be struck off in a uniformlayer
of such depth that, when the work is conpleted, it shall have the required
t hi ckness and conformto the grade and contour indicated. The speed of the
paver shall be regulated to elinmnate pulling and tearing of the asphalt
mat. Unless otherwi se pernitted, placenent of the m xture shall begin
along the centerline of a crowned section or on the high side of areas with
a one-way slope. The mxture shall be placed in consecutive adjacent
strips having a mnimumw dth of 10 feet. The longitudinal joint in one
course shall offset the longitudinal joint in the course i mediately bel ow
by at least 1 foot; however, the joint in the surface course shall be at
the centerline of the pavenment. Transverse joints in one course shall be
offset by at least 10 feet fromtransverse joints in the previous course.
Transverse joints in adjacent |anes shall be offset a mninumof 10 feet
on isolated areas where irregularities or unavoi dabl e obstacl es nake the
use of nechani cal spreading and finishing equi prent inpractical, the

m xture may be spread and | uted by hand tool s.

.8 COVPACTI ON OF M XTURE

After placing, the m xture shall be thoroughly and uniformy conpacted by
rolling. The surface shall be conpacted as soon as possible w thout
causi ng di spl acenent, cracking or shoving. The sequence of rolling
operations and the type of rollers used shall be at the discretion of the
Contractor with the exception that the Contractor shall not apply nore than
three passes with a vibratory roller in the vibrating node. The speed of
the roller shall, at all tinmes, be sufficiently slow to avoid displacenent
of the hot mxture and be effective in conpaction. Any displacenent
occurring as a result of reversing the direction of the roller, or from any
ot her cause, shall be corrected at once. Sufficient rollers shall be

furni shed to handle the output of the plant. Rolling shall continue unti
the surface is of uniformtexture, true to grade and cross section, and the
required field density is obtained. To prevent adhesion of the mxture to
the roller, the wheels shall be kept properly noistened but excessive water
will not be permitted. 1In areas not accessible to the roller, the mxture
shal | be thoroughly conpacted with hand tanpers. Any m xture that becones
| oose and broken, mixed with dirt, contains check-cracking, or is in any
way defective shall be renoved full depth and replaced with fresh hot

m xture and i nmedi ately conpacted to conformto the surrounding area. This
wor k shall be done at the Contractor's expense. Skin patching will not be
al | oned.

9 JA NTS

SECTI ON 02749 Page 14



PADS

The formation of joints shall be made ensuring a continuous bond between
the courses to obtain the required density. Al joints shall have the sane
texture as other sections of the course and neet the requirenments for

snoot hness and gr ade.

.9.1 Transverse Joints
The roller shall not pass over the unprotected end of the freshly laid
m xt ure except when necessary to forma transverse joint. Wen necessary
to forma transverse joint, it shall be nade by neans of placing a bul khead
or by tapering the course. The tapered edge shall be cut back to its ful
depth and width on a straight line to expose a vertical face prior to
pl aci ng the adjacent |ane. The cutback material shall be removed fromthe
project. In both nethods, all contact surfaces shall be given a light tack
coat of asphalt material before placing any fresh m xture against the joint.
.9.2 Longi t udi nal Joints
Longi tudi nal joints which are irregul ar, damaged, unconpacted, cold (Iess
than 175 degrees F), or otherw se defective shall be cut back a m ni mrum of
2 inches fromthe edge with a cutting wheel to expose a clean, sound

surface for the full depth of the course. Al cutback material shall be
renoved fromthe project. Al contact surfaces shall be given a light tack
coat of asphalt material prior to placing any fresh m xture against the
joint. The Contractor will be allowed to use an alternate nethod if it can
be denonstrated that density, snoothness, and texture can be net.
.10  CONTRACTOR QUALI TY CONTROL
.10.1 Ceneral Quality Control Requirenents
The Contractor shall devel op an approved Quality Control Plan. Hot-mx
asphalt for paynment shall not be produced until the quality control plan
has been approved. The plan shall address all elenments which affect the
quality of the pavenent including, but not limted to:

a. Mx Design

b. Aggregate G ading

c. Quality of Materials

d. Stockpil e Managenent

e. Proportioning

f. Mxing and Transportation

g. Mxture Volunetrics

h. Misture Content of M xtures

i. Placing and Finishing

j. Joints

k. Conpaction
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|. Surface Snoot hness
3.10.2 Testing Laboratory

The Contractor shall provide a fully equipped asphalt |aboratory |ocated at
the plant or job site. The effective working area of the | aboratory shal
be a m nimum of 150 square feet with a ceiling height of not |ess than
7.5 feet. Lighting shall be adequate to illumnate all working areas. It
shal | be equi pped with heating and air conditioning units to maintain a
tenperature of 75 degrees F plus 5 degrees F. Laboratory facilities shal
be kept clean and all equi prment shall be maintained in proper working
condition. The Contracting Oficer shall be permtted unrestricted access
to inspect the Contractor's |laboratory facility, to witness quality control
activities and to performany check testing desired. The Contracting
Oficer will advise the Contractor in witing of any noted deficiencies
concerning the | aboratory facility, equipment, supplies, or testing
personnel and procedures. Wen the deficiencies are serious enough to
adversely affect test results, the incorporation of the materials into the
wor k shall be suspended i mediately and will not be permitted to resune
until the deficiencies are corrected.

3.10.3 Quality Control Testing

The Contractor shall performall quality control tests applicable to these
specifications and as set forth in the Quality Control Program The
testing programshall include, but shall not be Iimted to, tests for the
control of asphalt content, aggregate gradation, tenperatures, aggregate
nmoi sture, noisture in the asphalt mxture, laboratory air voids, stability,
flow, in-place density, grade and snoothness. A Quality Control Testing

Pl an shall be devel oped as part of the Quality Control Program

3.10.3.1 Asphalt Cont ent

A minimmof two tests to determ ne asphalt content will be performed per
lot (alot is defined in paragraph MATERI AL ACCEPTANCE AND PERCENT PAYMENT)
by either the extraction nethod in accordance with ASTM D 2172, Method A or
B, or the nuclear nethod in accordance with ASTM D 4125, provided the

nucl ear gauge is calibrated for the specific mx being used. For the
extraction nmethod, the weight of ash, as described in ASTM D 2172, shall be
determ ned as part of the first extraction test perfornmed at the begi nning
of plant production; and as part of every tenth extraction test perforned
thereafter, for the duration of plant production. The |ast weight of ash
val ue obtained shall be used in the calculation of the asphalt content for
the m xture.

3.10.3.2 Gradati on

Aggregate gradations shall be determned a mninumof twi ce per |lot from
nmechani cal anal ysis of recovered aggregate in accordance with ASTM D 5444.
VWhen asphalt content is determ ned by the nucl ear nethod, aggregate
gradation shall be determined fromhot bin sanples on batch plants, or from
the cold feed on drumm x plants. For batch plants, aggregates shall be
tested in accordance with ASTM C 136 using actual batch weights to
determ ne the conbi ned aggregate gradati on of the m xture.

3.10.3.3 Tenper at ures

Tenperatures shall be checked, at least four times per |lot, at necessary
| ocations to determne the tenperature at the dryer, the asphalt cenent in
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the storage tank, the asphalt mixture at the plant, and the asphalt mxture
at the job site.

.10.3.4  Aggregate Mbisture

The noi sture content of aggregate used for production shall be determ ned a
m ni mum of once per lot in accordance with ASTM C 566.

.10.3.5 Mbi sture Content of M xture

The noi sture content of the m xture shall be determ ned at |east once per
ot in accordance with ASTM D 1461 or an approved alternate procedure.

.10.3.6 Laboratory Air Voids, Marshall Stability and Fl ow

M xture sanples shall be taken at |east four tines per |ot and conpacted
into speci nens using 75 blows per side with the Marshall hamer as
described in ASTM D 1559. After conpaction, the laboratory air voids of
each speci men shall be determned, as well as the Marshall stability and
flow

.10.3.7 In-Place Density

The Contractor shall conduct any necessary testing to ensure the specified
density is achieved. A nuclear gauge nmay be used to nonitor pavenent
density in accordance with ASTM D 2950.

.10.3.8 Grade and Snoot hness

The Contractor shall conduct the necessary checks to ensure the grade and
snoot hness requirenents are nmet in accordance with secti on MATERI AL
ACCEPTANCE AND PERCENT PAYMENT.

.10.3.9 Addi ti onal Testing

Any additional testing, which the Contractor deens necessary to control the
process, may be performed at the Contractor's option.

.10.3. 10 Moni t ori ng

The Contractor shall submt all QCtest results to the Contracting Oficer
on a daily basis as the tests are perforned. The Contracting Oficer
reserves the right to nonitor any of the Contractor's quality control
testing and to performduplicate testing as a check to the Contractor's
quality control testing.

.10.4 Sanpl i ng

VWen directed by the Contracting Officer, the Contractor shall sanple and
test any material which appears inconsistent with simlar material being
sanpl ed, unless such material is voluntarily renmoved and repl aced or
deficiencies corrected by the Contractor. All sanmpling shall be in
accordance with standard procedures specified.

.10.5 Control Charts
For process control, the Contractor shall establish and maintain |inear

control charts on both individual sanples and the running average of | ast
four sanples for the paranmeters listed in Table 6, as a m ninmum These
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control charts shall be posted as directed by the Contracting O ficer and
shal |l be kept current at all times. The control charts shall identify the
proj ect nunber, the test parameter being plotted, the individual sanple
nunbers, the Action and Suspension Limts listed in Table 6 applicable to
the test paraneter being plotted, and the Contractor's test results.

Target values fromthe JMF shall al so be shown on the control charts as

i ndicators of central tendency for the cunul ative percent passing, asphalt
content, and | aboratory air voids paraneters. Wen the test results exceed
either applicable Action Limt, the contractor shall take inmedi ate steps
to bring the process back in control. When the test results exceed either
appl i cabl e Suspension Limt, the Contractor shall halt production until the
problemis solved. The Contractor shall use the control charts as part of
the process control systemfor identifying trends so that potenti al

probl ems can be corrected before they occur. Decisions concerning mX

nodi fications shall be nade based on analysis of the results provided in
the control charts. The Quality Control Plan shall indicate the
appropriate action which shall be taken to bring the process into control
when certain paraneters exceed their Action Limts.

Table 6. Action and Suspension Limts for the Paraneters to be Plotted on
I ndi vi dual and Runni ng Average Control Charts

I ndi vi dual Sanpl es Runni ng Aver age of
Last Four Sanples

Action Suspension Action Suspension
Paraneter to be Plotted Limt Limt Limt Limt

No. 4 sieve, Cunulative % 6% 8% 4% 5%
Passi ng, deviation from JM
target; plus or mnus val ues

No. 30 sieve, Cunul ative % 4% 6% 3% 4%
Passi ng, deviation from JM
target; plus or mnus val ues

No. 200 sieve, Cumulative % 1.4% 2. 0% 1.1% 1.5%
Passi ng, deviation from JM
target; plus or mnus val ues

Stability, pounds (m ninmum 1800 1700 1900 1800

Fl ow, 0.01 inches 8 mn. 7 mn. 9 mn. 8 mn.
16 mex. 17 mex. 15 mex. 16 mex.

Asphalt content, 9% deviation 0. 4% 0. 5% 0. 2% 0.3%

fromJVMF target; plus or mnus

val ue

Laboratory Air Voids, % No specific action and suspension limts

deviation from JMF target set since this paraneter is used to

val ue det ermi ne percent paynent

I n-place Mat Density, 2160f No specific action and suspension limts

Marshal | density set since this paraneter is used to

det ermi ne percent paynent
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Table 6. Action and Suspension Limts for the Paraneters to be Plotted on
I ndi vi dual and Runni ng Average Control Charts

I ndi vi dual Sanpl es Runni ng Aver age of
Last Four Sanpl es

Action Suspension Action Suspension
Paraneter to be Plotted Limt Limt Limt Limt

I n-place Joint Density, 2160f No specific action and suspension limts
Mar shal | density set since this paraneter is used to
det ermi ne percent paynent

11 MATERI AL ACCEPTANCE AND PERCENT PAYMENT

The Governnent's quality assurance (QA) programfor this project, specified
bel ow, will be separate and distinct fromthe Contractor's quality control
(@) program specified above. Testing for acceptability of work will be
performed by an i ndependent |aboratory hired by the Contractor. Acceptance
of the plant produced m x and in-place requirenents will be on a lot to |ot
basis. A standard lot for all requirenments will be equal to 500 tons.
VWere appropriate, adjustnment in paynment for individual |ots of hot-m x
asphalt will be nmade based on in-place density, |aboratory air voids, grade
and snoot hness in accordance with the foll owi ng paragraphs. G ade and
surface snoot hness determinations will be nade on the [ot as a whole.
Exceptions or adjustnents to this will be made in situations where the mx
within one ot is placed as part of both the internediate and surface
courses, thus grade and snoot hness neasurenents for the entire | ot cannot
be made. In order to evaluate laboratory air voids and in-place (field)
density, each lot will be divided into four equal sublots.

11,1 Per cent Paynment

VWhen a lot of material fails to neet the specification requirenments for 100
percent pay as outlined in the foll owi ng paragraphs, that |ot shall be
renoved and repl aced, or accepted at a reduced price which is conputed by
mul tiplying the unit price by the lot's pay factor. Contractor shal
provide to the Contracting Oficer a lot unit price prior to work
commencenent for paynent adjustment purpose. The lot pay factor is

determ ned by taking the | owest conputed pay factor based on either

| aboratory air voids, in-place density, grade or snoothness (each di scussed
below). Pay factors based on different criteria (i.e. laboratory air voids
and in-place density) of the same lot will not be multiplied together to
get a lower lot pay factor. At the end of the project, an average of al

ot pay factors will be calculated. |If this average |ot pay factor exceeds
95.0 percent, then the percent paynment for the entire project will be 100
percent of the unit bid price. |If the average lot pay factor is less than
95.0 percent, then each lot will be paid for at the unit price multiplied
by the lot's pay factor. For any lots which are | ess than 2000 500 tons,
a weighted lot pay factor will be used to calculate the average | ot pay
factor.

.11.2 Subl ot Sanpl i ng
One random mi xture sanple for determ ning |aboratory air voids, theoretica

maxi mum density and for any additional testing the Contracting Oficer
desires will be taken froma | oaded truck delivering mxture to each
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subl ot, or other appropriate |location for each sublot. All sanples will be
sel ected random y, using conmonly recognized net hods of assuring randomess
(ASTM D 3665) and enpl oyi ng tables of random nunbers or conputer prograns.
Laboratory air voids will be deternm ned fromthree | aboratory conpacted
speci mens of each subl ot sanple in accordance with ASTM D 1559. The
specimens will be conmpacted within 2 hours of the tinme the m xture was

| oaded into trucks at the asphalt plant. Sanples will not be reheated
prior to compaction and insul ated containers will be used as necessary to
mai ntai n the tenperature.

.11.3 Additional Sanpling and Testing

The Contracting O ficer reserves the right to direct additional sanples and
tests for any area which appears to deviate fromthe specification

requi renents. The cost of any additional testing will be paid for by the
Government. Testing in these areas will be in addition to the lot testing,
and the requirenents for these areas will be the sane as those for a |lot.

.11.4 Laboratory Air Voids

Laboratory air voids will be calculated by determ ning the Marshall density
of each | ab conpacted speci men using ASTM D 2726 and determi ning the
theoretical maxi num density of every other sublot sanple using ASTM D 2041.
Laboratory air void cal cul ations for each sublot will use the |atest
t heoreti cal maxi num density val ues obtained, either for that sublot or the
previous sublot. The nmean absol ute deviation of the four |aboratory air
void contents (one fromeach sublot) fromthe JMF air void content will be
eval uated and a pay factor determined fromTable 7. Al |aboratory air
void tests will be conpleted and reported within 24 hours after conpletion
of construction of each |ot.

.11.5 Mean Absol ute Devi ati on

An exanpl e of the conputation of nmean absol ute deviation for |aboratory air
voids is as follows. Assune that the |laboratory air voids are determ ned
from4 random sanples of a |ot (where 3 specinens were conpacted from each
sanple). The average | aboratory air voids for each sublot sanple are
determned to be 3.5, 3.0, 4.0, and 3.7. Assune that the target air voids
fromthe JVF is 4.0. The nean absolute deviation is then

Mean Absolute Deviation = ((3.5 - 4.0) + (3.0 - 4.0) + (4.0 - 4.0) + (3.7 -
4.0)/4

= (0.5+ 1.0+ 0.0 +0.3)/4 =(1.8)/4=0.45

The mean absol ute deviation for |aboratory air voids is deternmned to be
0.45. It can be seen fromTable 7 that the lot's pay factor based on

| aboratory air voids is 100 percent.

Table 7. Pay Factor Based on Laboratory Air Voids

Mean Absol ute Deviation of Lab Air Voids fromJMF Pay Factor, %
O 60 or |ess 100
0.61 - 0.80 98
0.81 - 1.00 95
1.01 - 1.20 90
Above 1.20 reject (0)
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Table 7. Pay Factor Based on Laboratory Air Voids

Mean Absol ute Deviation of Lab Air Voids fromJMF Pay Factor, %

.11.6 I n-place Density
.11.6.1 Ceneral Density Requirenents

For determ ning in-place density, one randomcore will be taken by the
Contractor fromthe mat (interior of the | ane) of each sublot, and one
random core will be taken fromthe joint (immediately over joint) of each
sublot. Each randomcore will be full thickness of the | ayer being placed.
When the randomcore is less than 1 inch thick, it will not be included
in the analysis. In this case another randomcore will be taken. After
air drying to a constant weight, cores obtained fromthe mat and fromthe
joints will be used for in-place density determ nation

.11.6.2 Mat and Joint Densities

The average in-place mat and joint densities are expressed as a percentage
of the average Marshall density for the lot. The Marshall density for each
lot will be determ ned as the average Marshall density of the four random
sanmpl es (3 speci nens conpacted per sanple). The average in-place nat
density and joint density for a lot are determ ned and conpared with Tabl e
8 to calculate a single pay factor per |ot based on in-place density, as
described below. First, a pay factor for both mat density and joint
density are determined from Table 8. The area associated with the joint is
then determned and will be considered to be 10 feet wide tines the |ength
of conpl eted | ongitudinal construction joint in the lot. This area wll

not exceed the total lot size. The length of joint to be considered will
be that | ength where a new | ane has been pl aced agai nst an adj acent | ane of
hot - m x asphalt pavenent, either an adjacent freshly paved | ane or one
paved at any tine previously. The area associated with the joint is
expressed as a percentage of the total lot area. A weighted pay factor for
the joint is determ ned based on this percentage (see exanple below). The
pay factor for mat density and the weighted pay factor for joint density is
conpared and the | owest selected. This selected pay factor is the pay
factor based on density for the lot. Wen the Marshall density on both
sides of a longitudinal joint is different, the average of these two
densities will be used as the Marshall density needed to calcul ate the
percent joint density. Al density results for a lot will be conpleted and
reported within 24 hours after the construction of that |ot.

Table 8. Pay Factor Based on In-place Density

Average Mat Density Average Joint Density
(4 Cores) Pay Factor, % (4 Cores)

97.9-100 100.0 Above 96.4

97.8, 100.1 99.9 96. 3
97.7 99.8 96. 2

97.6, 100.2 99.6 96.1
97.5 99.4 96.0

97.4, 100.3 99.1 95.9
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Table 8. Pay Factor Based on In-place Density

Average Mat Density Average Joint Density
(4 Cores) Pay Factor, % (4 Cores)
97.3 98.7 95.8
97.2, 100.4 98.3 95.7
97.1 97.8 95.6
97.0, 100.5 97.3 95.5
96.9 96. 3 95.4
96.8, 100.6 94.1 95.3
96. 7 92.2 95.2
96. 6, 100.7 90.3 95.1
96.5 87.9 95.0
96.4, 100.8 85.7 94.9
96. 3 83.3 94.8
96.2, 100.9 80.6 94.7
96.1 78.0 94.6
96.0, 101.0 75.0 94.5
bel ow 96. 0, above 101.0 rej ect bel ow 94.5

.11.6.3 Pay Factor Based on In-place Density

An exanmpl e of the conputation of a pay factor (in I-P units only) based
on in-place density is as follows. Assunme the following test results for
field density nade on the lot: (1) Average mat density = 97.2 percent (of
lab density). (2) Average joint density = 95.5 percent (of |ab density).
(3) Total area of lot = 30,000 square feet. (4) Length of conpleted
| ongi tudi nal construction joint = 2000 feet.

a. Step 1: Determne pay factor based on nmat density and on joint
density, using Table 8:

Mat density of 97.2 percent = 98.3 pay factor.
Joint density of 95.5 percent = 97.3 pay factor
b. Step 2: Determine ratio of joint area (length of |ongitudina
joint x 10 ft) to mat area (total paved area in the lot): Miltiply the
| ength of conpleted | ongitudinal construction joint by the specified 10 ft.
wi dth and divide by the mat area (total paved area in the lot).

(2000 ft. x 10 ft.)/ 30000 sqg.ft. = 0.6667 ratio of joint area to
mat area (ratio).

c. Step 3: Wighted pay factor (wpf) for joint is determ ned as
i ndi cated bel ow.

wpf = joint pay factor + (100 - joint pay factor) (1 - ratio) wpf
= 97.3 + (100-97.3) (1-.6667) = 98.2%

d. Step 4: Conpare weighted pay factor for joint density to pay
factor for mat density and sel ect the smaller

Pay factor for mat density: 98.3% Wighted pay factor for joint
density: 98.2%
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Select the smaller of the two values as pay factor based on
density: 98.2%

3.11. 7 G ade

The final wearing surface of pavenment shall conformto the elevations and
cross sections shown and shall vary not nore than 0.05 foot for taxiways
and aprons fromthe plan grade established and approved at site of work.

Fi ni shed surfaces at juncture with other pavenments shall coincide with
finished surfaces of abutting pavenents. Deviation fromthe plan el evation
will not be permitted in areas of pavenents where cl oser confornmance wth
pl anned el evation is required for the proper functioning of drainage and
ot her appurtenant structures involved. The final wearing surface of the
paverment will be tested for conformance with specified plan grade

requi renents. The grade will be determ ned by running Iines of |evels at
intervals of 25 feet, or less, longitudinally and transversely to
determ ne the elevation of the conpleted pavenent surface. Wthin 5
wor ki ng days, after the conpletion of a particular |ot incorporating the
final wearing surface, the Contracting Oficer will informthe Contractor
inwiting, of the results of the grade-confornmance tests. Wen nore than
5 percent of all neasurenments nade within a ot are outside the 0.03 or
0.05 foot tolerance, the pay factor based on grade for that lot will be 95
percent. In areas where the grade exceeds the tol erance by nore than 50
percent, the Contractor shall renove the surface lift full depth; the
Contractor shall then replace the lift with hot-m x asphalt to neet
specification requirenments, at no additional cost to the CGovernnent.

Di anmond grinding may be used to renmpbve high spots to neet grade

requi renents. Skin patching for correcting |ow areas or planing or mlling
for correcting high areas will not be permtted.

3.11.8 Sur f ace Snpot hness

The Contractor shall use the followi ng nmethod to test and eval uate surface
snoot hness of the pavenent. All testing shall be perforned in the presence
of the Contracting Officer. Detailed notes of the results of the testing
shal |l be kept and a copy furnished to the Governnent inmmedi ately after each
day's testing. Were drawi ngs show required deviations froma pl ane
surface (crowns, drainage inlets, etc.), the surface shall be finished to
nmeet the approval of the Contracting Oficer

3.11.8.1 Snoot hness Requi renent s
a. Straightedge Testing: The finished surfaces of the pavenents
shal | have no abrupt change of 1/8 inch or nore, and all pavenents shal
be within the tol erances specified in Table 9 when checked with an approved
12 foot straightedge.

Table 9. Straightedge Surface Shoot hness--Pavenents

Paverent Category Direction of Testing Tol erance, inches

Taxi ways Longi t udi nal 1/8
Transverse 1/4

Al'l other and Longi t udi nal 1/ 4

hel i copter paved areas Transver se 1/ 4
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Table 9. Straightedge Surface Snhoot hness--Pavenents

Pavenent Category Direction of Testing Tol erance, inches

.11.8.2 Testing Met hod

After the final rolling, but not later than 24 hours after placenent, the
surface of the pavenent in each entire lot shall be tested by the
Contractor in such a manner as to reveal all surface irregularities
exceedi ng the tol erances specified above. Separate testing of individua
sublots is not required. |If any pavenent areas are ground, these areas
shall be retested inmediately after grinding. The entire area of the
pavenment shall be tested in both a longitudinal and a transverse direction
on parallel lines. The transverse lines shall be 15 feet or |less apart,
as directed. The longitudinal lines shall be at the centerline of each
paving lane for lines less than 20 feet and at the third points for |anes
20 feet or greater. Oher areas having obvious deviations shall also be
tested. Longitudinal testing Iines shall be continuous across all joints.

Strai ght edge Testing. The straightedge shall be held in contact with the
surface and noved ahead one-half the length of the straightedge for each
successi ve neasurenent. The anmount of surface irregularity shall be
determ ned by placing the freestandi ng (unl evel ed) straightedge on the
paverment surface and allowing it to rest upon the two hi ghest spots covered
by its length and neasuring the maxi num gap between the straightedge and

t he pavenent surface, in the area between these two high points.

.11.8.3 Payment Adj ustnment for Snoot hness

Strai ght edge Testing. Location and deviation from strai ghtedge for al
nmeasurenents shall be recorded. Wen between 5.0 and 10,0 percent of al
measurenents made within a | ot exceed the tol erance specified in paragraph
Snoot hness Requi rements above, after any reduction of high spots or renoval
and repl acenment, the conmputed pay factor for that |ot based on surface
snoot hness will be 95 percent. Wen nore than 10.0 percent of al

measur enents exceed the tol erance, the conputed pay factor will be 90
percent. \WWen between 15.0 and 20.0 percent of all neasurenents exceed the
tol erance, the conmputed pay factor will be 75 percent. Wen 20.0 percent
or nore of the neasurenents exceed the tolerance, the |ot shall be renoved
and replaced at no additional cost to the Governnent. Regardless of the
above, any small individual area with surface deviation which exceeds the
tol erance gi ven above by nore than 50 percent shall be corrected by
grinding to neet the specification requirenments above or shall be renoved
and replaced at no additional cost to the CGovernnent.

-- BEnd of Section --
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SECTI ON 02754
CONCRETE PAVEMENTS FOR APRON

PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.
ACl | NTERNATI ONAL (ACl)
ACl 211.1 (1991) Standard Practice for Selecting
Proportions for Nornmal, Heavyweight, and
Mass Concrete

ACl 301 (1996) Standard Specification for
Structural Concrete

ACl 305R (1991) Hot Weat her Concreting

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 615 (1996) Deformed and Plain Billet-Stee
Bars for Concrete Reinforcenent

ASTM C 31 (1996) Making and Curing Concrete Test
Specinmens in the Field

ASTM C 33 (1993) Concrete Aggregates

ASTM C 39 (1996) Conpressive Strength of Cylindrica
Concrete Speci nens

ASTM C 94 (1996) Ready- M xed Concrete

ASTM C 117 (1995) Materials Finer Than 75 M croneter
(No. 200) sieve in Mneral Aggregates by
Washi ng

ASTM C 123 (1994) Lightweight Pieces in Aggregate

ASTM C 142 (1978; R 1990) d ay Lunps and Friable
Particles in Aggregates

ASTM C 143 (1990a) Slump of Hydraulic Cenment Concrete

ASTM C 150 (1996) Portl and Cenent

ASTM C 192 (1990a) Maki ng and Curing Concrete Test

Speci nmens in the Laboratory

ASTM C 231 (1991b) Air Content of Freshly M xed
Concrete by the Pressure Method
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ASTM C 260 (1995) Air-Entraining Adm xtures for
Concrete

ASTM C 295 (1990) Petrographi c Exam nation of
Aggregates for Concrete

ASTM C 494 (1992) Chemnical Adnixtures for Concrete

ASTM C 881 (1990) Epoxy- Resi n-Base Bondi ng Systens

for Concrete

ASTM C 1077 (1995a) Laboratories Testing Concrete and
Concrete Aggregates for Use in
Construction and Criteria for Laboratory
Eval uati on

ASTM D 1751 (1983; R 1991) Prefornmed Expansion Joint
Filler for Concrete Paving and Structura
Construction (Nonextruding and Resilient
Bi t um nous Types)

ARMY CORPS OF ENG NEERS ( COE)

CCE CRD-C 130 (1989) Scratch Hardness of Coarse
Aggregate Particles

CCE CRD-C 300 (1990) Specifications for Menbrane-Form ng
Conpounds for Curing Concrete

NATI ONAL READY- M XED CONCRETE ASSOCI ATI ON ( NRMCA)
NRMCA CPMB 100 (1990) Concrete Plant Standards
.2  SYSTEM DESCRI PTI ON

This section is intended to stand al one for construction of concrete
(rigid) pavenent. However, where the construction covered herein
interfaces with other sections, the construction at each interface shal
conformto the requirenents of both this section and the other section,
i ncludi ng tol erances for both.

.3  ACCEPTABI LI TY OF WORK

The paverment will be accepted on the basis of tests made by the Government
and by the Contractor or its suppliers, as specified herein. The
CGovernment may, at its discretion, make check tests to validate the results
of the Contractor's testing. Concrete sanples shall be taken by the
Contractor at the placenment to determ ne the slunp, air content, and
strength of the concrete. Test cylinders shall be nade for determning
conformance with the strength requirenments of these specifications and,
when required, for deternmining the tine at which pavenents may be pl aced
into service. Al air content neasurenments shall be determined in
accordance with ASTM C 231. All slunp tests shall be nade in accordance
with ASTM C 143. Al test cylinders shall be 6 by 12 inch cylinders and
shal |l be fabricated in accordance with ASTM C 192, using only steel nolds,
cured in accordance with ASTM C 31, and tested in accordance with ASTM C 39.
A strength test shall be the average of the strengths of two cylinders
made fromthe same sanple of concrete and tested at 28 days. The
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Contractor shall furnish all materials, labor, and facilities required for
nol di ng, curing, testing, and protecting test specimens at the site and in
t he | aboratory.

. 3.1 Eval uati on Sanpli ng

Sanpling, testing, and m xture proportioning shall be perfornmed by a
conmer ci al Testing Laboratory, conformng with ASTM C 1077. The

i ndi vi dual s who sanple and test concrete and concrete constituents shall be
certified as American Concrete Institute (ACI) Concrete Field Testing
Technici ans, Grade |I. The individuals who performthe inspection of
concrete shall be certified as ACI Concrete Construction Inspector, Leve
1. Al mx design, weekly quality control reports, snoothness reports,
and project certification reports shall be signed by a Regi stered Engi neer

. 3.2 Surface Testing

Surface testing for surface snoot hness, edge slunp and plan grade shall be
perfornmed as indicated below by the Testing Laboratory. The neasurenents
shal | be properly referenced in accordance with paving |ane identification
and stationing, and a report given to the Government within 24 hours after
measurenent is made. A final report of surface testing, signed by a
Regi st ered Engi neer, containing all surface neasurements and a description
of all actions taken to correct deficiencies, shall be provided to the
Gover nment upon concl usi on of surface testing.

.3.2.1 Sur face Snpot hness Requirenments
The finished surfaces of the pavenents shall have no abrupt change of 1/8

inch or nore, and all pavenents shall be within the tol erances specified in
Tabl e 1 when checked with the strai ghtedge.

TABLE 1
STRAI GHTEDGE SURFACE SMOOTHNESS- - PAVEMENTS
Direction Tol erances
Paverment Category of Testing i nches
Taxi ways Longi t udi nal 1/8
Transverse 1/ 4
Al Oher Helicopter Longi t udi nal 1/ 4
Paved Areas Transver se 1/ 4

.3.2.2 Sur face Snoot hness Testing Met hod

The surface of the pavenent shall be tested with the straightedge to
identify all surface irregularities exceeding the tol erances specified
above. The entire area of the pavenent shall be tested in both a

l ongi tudi nal and a transverse direction on parallel |ines approximately 15
feet apart. The straightedge shall be held in contact with the surface and
noved ahead one-half the length of the strai ghtedge for each successive
neasurenent. The anount of surface irregularity shall be determ ned by

pl aci ng the strai ghtedge on the pavenent surface and allowing it to rest
upon the two hi ghest spots covered by its I ength and measuring the maxi mum
gap between the straightedge and the pavenent surface, in the area between
t hese two high points.
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3.3 Pl an Grade Testing and Confornmance

The finished surface of the pavenents shall conform w thin the tol erances
shown in Table 1, to the lines, grades, and cross sections shown. The
finished surface of new abutting pavenents shall coincide at their
juncture. The finished surface of taxilane and apron pavenents shall vary
not more than 0.04 foot above or below the plan grade |ine or elevation

i ndi cated. Each pavenent category shall be checked by the Contractor for
conformance with plan grade requirenments by running lines of |levels at
intervals to determne the elevation at each joint intersection

.4 PRECONSTRUCTI ON TESTI NG OF MATERI ALS

The Contractor shall not be entitled to any additional paynent or extension
of time because of delays caused by sanpling and testing additiona

sources, or sanples, necessitated by failure of any sanples. Aggregates
shal | be sanpled and tested by the Test Laboratory and shall be
representative of the materials to be used for the project. Test results,
signed by a Regi stered Engi neer, shall be submtted 30 days before
conmenci ng paving. No aggregate shall be used unless test results show
that it meets all requirenents of these specifications, including
conpliance with ASTM C 33 and deleterious materials linitations.

.5 SUBM TTALS

CGovernment approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PRCOCEDURES:

SD- 01 Data
Equi prent; FI O
Manuf acturer's literature on the concrete plant; m xing equi pnment; hauling
equi pmrent; placing and finishing, and curing equiprment; at |east 7 days
prior to start of concrete placing operations (CPO.

SD- 07 Schedul es
Pavi ng; GA.
CPO Schedul es at | east 14 days prior to start of paving.

SD-08 Statenments
M xture Proportions; GA
The report of the Contractor's m xture proportioning studies showi ng the
proportions of all ingredients and supporting information on aggregate and

other materials that will be used in the manufacture of concrete, at |east
14 days prior to commenci ng concrete placing operations.

.6 EQUI PMENT

.6.1 Bat chi ng and M xi ng

The batching plant shall conformto NRMCA CPMB 100, the equi pnent
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requirenents in ASTM C 94, and as specified. Wter shall not be wei ghed or
nmeasured cunul atively with another ingredient. All concrete materials

bat ching shall neet ASTM C 94 requirenments. M xers shall be stationary

m xers. Batching, mixers, mixing tine, permtted reduction of mxing tine,
and concrete uniformty shall neet the requirenents of ASTM C 94, and shal
be docunented in the initial weekly QC Report.

.6.2 Transporting Equi prent

Transporting equi pment shall be in conformance with ASTM C 94 and as
specified herein. Concrete shall be transported to the paving site in
truck m xers designed with extra | arge bl ading and rear opening
specifically for Iow slunp concrete, or in agitators.

.6.3 Del i very Equi prrent

VWhen concrete transport equi pnent cannot operate on the paving | ane,
side-delivery transport equi pnment consisting of self-propelled noving
conveyors shall be used to deliver concrete fromthe transport equi prment
and di scharge point. Front-end |oaders, dozers, or sinilar equi pment shal
not be used to distribute the concrete.

.6.4 Screed Fini sher

The screed-finisher shall be a heavy-duty, self-propelled nachi ne desi gned
specifically for paving and finishing high quality pavenent. The
screed-fini sher shall spread, consolidate, and shape the plastic concrete
to the desired cross section in one pass. The vibrators shall be
automatically controlled so that they will be inmrediately stopped as
forward nmotion of the screed ceases. The screed-finisher shall be equipped
with a transversely oscillating screed or an extrusion plate to shape,
conpact, and smooth the surface.

.6.4.1 O her Types of Finishing Equi pnent

Clary screeds or other rotating tube floats will not be allowed on the
pr oj ect.

.6.5 Curing Equi pnent

Equi prent for curing is specified in paragraph CURI NG

.6.6 Texturing Equi prent

Texturing equi pment shall be as specified bel ow

.6.6.1 Fabric Drag/Broom Fi ni sh

A fabric drag shall consist of a piece of fabric material as w de as the

| ane wi dth securely attached to a separate wheel nounted frane spanning the
paving | ane or to one of the other simlar pieces of equipnment. The
material shall be wi de enough to provide 12 to 18 inches dragging flat on
t he paverment surface. The fabric material shall be clean, reasonably new
burlap or other approved material, kept clean and saturated during use. A
broomfinish will be considered subject to the approval of the Contracting
Oficer.

6.7 Sawi ng Equi pnent
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Equi pnrent for sawing joints and for other simlar sawi ng of concrete shal
be standard di anond-ti p-bl aded high spee concrete saws nmounted on a
wheel ed chassi s.

.6.8 Strai ght edge

The Contractor shall furnish and maintain at the job site one 12 foot
strai ghtedge for testing concrete surface snoothness. The straightedge
shal |l be constructed of al um num or magnesium all oy and shall have bl ades
of box or box-girder cross section with flat bottom adequately reinforced
to insure rigidity and accuracy. Straightedges shall have handl es for
operation on the pavenent.

PART 2 PRODUCTS

2.

2.

2.

1 CEMENTI TI QUS MATERI ALS

Cenentitious materials shall be portland cenent and shall conformto
appropriate specifications |listed bel ow

1.1 Portl and Cenent
Portl and cement shall conformto ASTM C 150 Type | or Type I
2  AGGREGATES

Aggregat es shall consist of clean, hard, uncoated particles neeting the
requi renents of ASTM C 33, including del eterious materials, abrasion |oss
and soundness requirements of ASTM C 33, and ot her requirenments specified
her ei n.

In addition to the grading requirenents specified for coarse aggregate and
for fine aggregate, the conmbi ned aggregate grading shall mnmeet the follow ng
requi renents.

a. |If necessary, a blending aggregate shall be used to neet the
requi red conbi ned grading. This blending aggregate shall be
bat ched separately. The conbi ned grading of all aggregates used,
in the proportions selected, shall be conmputed on the basis of
cunmul ative percent retained on each sieve specified for fine and
coar se aggregate

b. The materials selected and the proportions used shall be such that
when t he Coarseness Factor (CF) and the Workability Factor (W are
plotted on a di agram as described in d. below, the point thus
determ ned shall fall within the parall el ogram described therein.

c. The Coarseness Factor (CF) shall be determined fromthe the
foll owi ng equati on:

CF = (cumul ative percent retained on the 3/8 in. sieve)(100)/(cunul ative
percent retained on the No. 8 sieve)

The Workability Factor (W is defined as the cumul ati ve percent passing the
No. 8 sieve. However, Wshall be adjusted, upwards only, by 2.5

percent age points for each 94 pounds of cementitious material per cubic

yard greater than 564 pounds per cubic yard.
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d. A diagramshall be plotted using a rectangular scale with Won the
Y-axis with units from 20 (bottom) to 45 (top), and with CF on the
X-axis with units from80 (left side) to 30 (right side). On this
di agram a paral |l el ogram shall be plotted with corners at the
foll owi ng coordi nates (CF-75, W28), (CF75, WA40), (CF-45,
W32.5), and (CF-45, W41). |If the point determ ned by the
i ntersection of the computed CF and Wdoes not fall within the
above parallelogram the grading of each size of aggregate used
and the proportions selected shall be changed as necessary.

e. In addition, the individual percent retained on each sieve shal
be plotted for the conbined aggragate gradi ng, on either
rectangul ar or sem -1og graph paper. The graph shall show a
relative snooth transition between coarse and fine aggregate and
shal | have no nmajor valleys or peaks in the area smaller than the
No. 8 sieve. |If this plot does not neet the above criteria, the
gradi ng of each size aggregate used and the proportions sel ected
shal | be changed as necessary.

2.2.1 Coar se Aggregate

Coarse aggregate shall consist of crushed gravel, crushed stone, or a

conbi nati on thereof. The noninal nmaxi num size of the coarse aggregate shal
be 1-1/2 inches. Wen the nomnal nmaxi numsize is greater than 1 inch, the
aggregates shall be furnished in two ASTM C 33 size groups, No. 67 and No. 4.
The armount of deleterious material in each sieve size of coarse aggregate
shall not exceed the limts shown in Table 5 bel ow, determ ned in accordance

with the test nethods shown.

TABLE 5
LIM TS OF DELETERI OUS MATERI ALS | N COARSE AGGREGATE
FOR Al RFI ELD PAVEMENTS
Per cent age by Mass

Materi al s

Clay lunps and friable
particles (ASTM C 142)

Shal e (a) (ASTM C 295)

Material finer than 0.075 mm
(No. 200 sieve) (b) (ASTM C 117)

Li ght wei ght particles (c)
(ASTM C 123)

Clay ironstone (d)
(ASTM C 295)

Chert and cherty stone (less than

2.40 Mg/ cubic neter density SSD
(2.40 Sp. G.)) (e) (ASTM C 295)
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TABLE 5
LIM TS OF DELETERI OUS MATERI ALS | N COARSE AGGREGATE
FOR Al RFI ELD PAVEMENTS
Per cent age by Mass

Mat eri al s

Cl ayst one, nudstone, and
siltstone (f) (ASTM C 295)

Shaly and argill aceous
i mestone (g) (ASTM C 295)

O her soft particles
COE CRD-C 130

Total of all del eterious
subst ances excl usive of materi al
finer than 0.075 mm (No. 200 sieve)

a. Shale is defined as a fine-grained, thinly lam nated or fissile
sedi nentary rock. It is comonly conposed of clay or silt or
both. It has been indurated by conpaction or by cenmentation, but
not so nmuch as to have becone sl ate.

b. Limt for material finer than 0.075 mm (No. 200 sieve) will be
increased to 1.5 percent for crushed aggregates if the fine
mat eri al consists of crusher dust that is essentially free from
clay or shale.

c. The separation medium shall have a density of 2.0 My/cubic meter
(Sp. G. of 2.0). This lint does not apply to coarse aggregate
manuf actured from bl ast-furnace slag unless contam nation is
evi dent .

d. Cday ironstone is defined as an inmpure variety of iron carbonate,
i ron oxi de, hydrous iron oxide, or comnbinations thereof, commonly
mxed with clay, silt, or sand. It comonly occurs as dull
earthy particles, honbgeneous concretionary nmasses, or hard-shel
particles with soft interiors. Qher nanes comonly used for clay
i ronstone are "chocol ate bars" and linonite concretions.

e. Chert is defined as a rock conposed of quartz, chal cedony or opal
or any nixture of these forms of silica. It is variable in color
The texture is so fine that the individual nmineral grains are too
smal |l to be distinguished by the unai ded eye. |Its hardness is
such that it scratches glass but is not scratched by a knife
blade. It may contain inmpurities such as clay, carbonates, iron
oxi des, and other minerals. Oher names comonly applied to
varieties of chert are: flint, jasper, agate, onyx, hornstone,
porcellanite, novaculite, sard, carnelian, plasna, bloodstone,
touchstone, chrysoprase, heliotrope, and petrified wood. Cherty
stone is defined as any type of rock (generally |inmestone) that
contains chert as | enses and nodul es, or irregul ar masses
partially or conpletely replacing the original stone.
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f. Caystone, nudstone, or siltstone, is defined as a nassive
fine-grai ned sedi nentary rock that consists predom nantly of
indurated clay or silt without [am nations or fissility. It may
be i ndurated either by conpaction or by cementation.

g. Shaly linestone is defined as |inestone in which shale occurs as
one or nore thin beds or |amnae. These |am nae nay be regul ar or
very irregular and may be spaced froma few inches down to mnute
fractions of an inch. Argillaceous linestone is defined as a
[ imestone in which clay minerals occur dissemnated in the stone
in the anmount of 10 to 50 percent by weight of the rock; when
these nake up from50 to 90 percent, the rock is known as
cal careous (or dolomtic) shale (or claystone, nudstone, or
siltstone).

2.2.1.1 Testing Sequence for Deleterious Material-Airfields

2.

The size of the sanple shall be at |east 200 pounds for the 3/4 to 1-1/2
inch size and 25 pounds for the No. 4 to 3/4 inch coarse aggregate and 10
pounds for the fine aggregate. The Contractor shall provide facilities for
t he ready procurenent of representative test sanples. Sanples shall be
taken and tested by and at the expense of the Contractor, using appropriate
Cor ps of Engineers |laboratory and ASTM test net hods. Additional tests and
anal yses of aggregates at various stages in the processing and handl i ng
operations may be made by the Governnent at the discretion of the
Contracting Officer. Such Governnent testing will not relieve the
Contractor of any of its testing responsibilities. The testing procedure
on each sanple of coarse aggregate for conpliance with linits on

del eterious materials shall be as follows:

Step 1: Test approximately one-fifth of sanple for material finer than the
No. 200 sieve.

Step 2: Wash off material finer than No. 200 sieve fromthe renmai nder of
the sanple and reconbine the renmainder with material retai ned on the No.
200 sieve from Step 1.

Step 3: Test remaining full sample for clay lunps and friable particles
and renove.

Step 4: Test remamining full sanmple for |ightweight particles and renove,
and then for chert and/or cherty stone with SSD density of |ess than 2.40
My/ cubic meter (Sp. G. 2.40) and renove.

Step 5: Test remmining sanmple for clay-ironstone, shale, claystone,
nmudst one, siltstone, shaly and/or argillaceous |inestone, and renove.

Step 6: Test approxinmately one-fifth of remaining full sanple for other
soft particles.

Determ nation of deleterious materials listed in Steps 4 and 5 shall be
performed by an individual specifically trained in petrographic
identification. The Contractor will not be entitled to any extension of
tinme or additional paynent due to any del ays caused by the testing,

eval uation, or personnel requirenments.

2.2 Fi ne Aggregate
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Fi ne aggregate shall consist of natural sand, manufactured sand, or a

conbi nation of the two, and shall be conposed of clean, hard, durable
particles. Al fine aggregate shall be conposed of clean, hard, durable
particles neeting the requirenments of ASTM C 33 and the requirenents
herein. The anmount of deleterious material in the fine aggregate shall not
exceed the limts in ASTM C 33and shall not exceed the following limts:

a. Lightweight particles (ASTM C 123) 1.0 percent nax. by nass using
a nediumwith a density of Sp. G. of 2.0.

b. The total of all deleterious material types, listed in ASTM C 33
and above, shall not exceed 3.0 percent of the nass of the fine
aggregat e.

.3 CHEM CAL ADM XTURES

Air-entraining adm xture shall conformto ASTM C 260. An accel erator shal
be used only when specified in paragraph SPECH FI ED CONCRETE STRENGTH AND
OTHER PROPERTI ES and shall not be used to reduce the anpunt of cementitious
materi al used. Accelerator shall conformto ASTM C 494Type C. Cal ci um
chlori de and adni xtures containing cal ciumchloride shall not be used. A
wat er -reduci ng or retarding adm xture shall neet the requirenents of ASTM C
494. Type G or H admi xtures are not all owed.

.4 CURI NG MATERI ALS

Menbrane form ng curing conpound shall be a white pigmented conpound
conformng to COE CRD-C 300. Burlap shall be new or shall be clean
mat eri al never used for anything other than curing concrete.

.5 WATER

Water for mxing and curing shall be clean, potable, and free of injurious
amounts of oil, acid, salt, or alkali

.6 JO NT MATERI ALS
.6.1 Expansi on Joint Materia

Expansion joint filler shall be a preformed material conformng to ASTM D
1751. Expansion joint filler shall be 3/4 inch thick

.6.2 I solation Joint Materia

Isolation joint material shall be 1/4 inch thick expansion joint filler
conformng to ASTM D 1751.

.7 DOVELS

7.1 Dowel s

Dowel s shall be single piece, plain (non-defornmed) steel bars conformng to
ASTM A 615 Grade 60 or higher. Dowels shall be free of |oose, flaky rust
and | oose scal e and shall be clean and straight.

. 8 EPOXY RESI N

Al'l epoxy-resin materials shall be two-component materials conformng to

ASTM C 881, Cl ass as appropriate for each application tenperature to be
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encount ered; except, that in addition, the nmaterials shall neet the
foll owi ng requirenents:

a. Material for use for enbeddi ng dowel s and anchor bolts shall be
Type |V, G ade 3.

b. Material for use as patching for conplete filling of spalls, wde
cracks, and other voids and for use in preparing epoxy resin
nortar shall be Type Ill, Grade as approved.

c. Mterial for injecting cracks shall be Type IV, Gade 1

d. Material for bonding freshly m xed portland cenent concrete,
nortar, or freshly mi xed epoxy resin concrete to hardened concrete
shal |l be Type V, G ade as approved.

2.9 SPECI FI ED CONCRETE STRENGTH AND OTHER PROPERTI ES

Speci fied conpressive strength, f'c, for concrete is 5500 psi and m ni num
600 psi for flexural strenght at 28 days. Maxi num al | owabl e

wat er-cenentitious material ratio is 0.45. The water-cenmentitious materia
ratio i s based on absol ute vol une equi val ency, where the ratio is

det erm ned using the weight of cenent for a cenent only mx, or using the
total volune of cenent plus pozzol an converted to an equival ent wei ght of
cenent by the absol ute vol ume equival ency net hod described in ACl 211. 1.
The concrete shall be air-entrained with a total air content of 3 plus or

m nus 1 percent. The maxi num al |l owabl e slunmp of the concrete shall be 3.5
i nches for pavenent constructed with fixed forms. For slipforned pavenent,
t he maxi mum al | owabl e slunp shall be 1-1/4 inches. The strength of the
concrete will be considered satisfactory so long as the average of all sets
of three consecutive test results equals or exceeds the specified
conpressive strength f'c and no individual test result falls below the
specified strength f'c by nore than 500 psi. Additional analysis or
testing, including taking cores and/or load tests may be required at the
Contractor's expense when the strength of the concrete in the structure is
consi dered potentially deficient.

2.10 M XTURE PROPORTI ONS
2.10.1 Conposition Concrete

Conposition concrete shall be conmposed of cementitious material, water

fine and coarse aggregates, and adm xtures. Adm xtures shall consist of
air entraining adm xture and nmay al so include retarder water-reducing

adm xture. High range water-reduci ng adm xtures and adm xtures to produce
fl owabl e concrete shall not be used. No substitutions shall be nade in the
materials used in the mixture proportions w thout additional tests to show
that the quality of the concrete is satisfactory.

2.10.2 Concrete M xture Proportioning Studies

Trial design batches, nixture proportioning studies, and testing shall be
the responsibility of the Contractor, and shall be performed by the Test
Laboratory and signed by a Registered Engineer. No concrete pavenent shal
be placed until the Contracting O ficer has approved the Contractor's

m xture proportions. Al naterials used in m xture proportioning studies
shal |l be representative of those proposed for use on the project. |If there
is a change in materials, additional mxture design studies shall be made
using the new materials. Trial mxtures having proportions, slunps, and
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air content suitable for the work shall be based on net hodol ogy descri bed
in ACl 211.1. At least three different water-cementitious ratios, which
wi Il produce a range of strength enconpassing that required on the project,
shall be used. Laboratory trial mxtures shall be proportioned for maxi mum
permitted slunp and air content. Maxi mum sand content shall be 40 percent
of the total aggregate SSD wei ght. Aggregate quantities shall be based on
the mass in a saturated surface dry condition

2.10.3 M xture Proportioning Procedure
The Contractor shall performthe follow ng:

a. Fabricate, cure and test 6 test cylinders per age for each m xture
at 7 and 28 days.

b. Using the average strength for each w (c+p), plot the results from
each of the three m xtures on separate graphs for w (c+p) versus
28-day strength.

c. Fromthe graphs select a w (c+p) which will produce a m xture
giving a 28-day strength equal to the required strength determ ned
in accordance with the follow ng paragraph.

2.10.4 Average Strength Required for M xtures

In order to ensure neeting, during production, the strength requirenents
specified, the m xture proportions selected shall produce a required
average strength, f'cr, exceeding the specified strength, f'c, in
accordance with procedures in Chapter 3 of ACI 301, "Proportioning."

PART 3 EXECUTI ON
3.1 CONDI TI ONI NG OF UNDERLY! NG MATERI AL

Underlying material, base course, upon which concrete is to be placed shal
be clean, danp, and free fromdebris, waste concrete or cenment and standi ng
or running water. After the underlying material has been prepared for
concrete placenent, no equi pnent shall be permitted thereon

3.2 WEATHER LI M TATI ONS
3.2.1 Hot Weat her Pavi ng

The tenperature of concrete shall not exceed 90 degrees F. Steel forns,
dowel s and reinforcing shall be cooled prior to concrete placenent when
steel tenperatures are greater than 120 degrees F

3.3 CONCRETE PRODUCTI ON
3.3.1 General Requirenents

Concrete shall be deposited in front of the screed within 45 m nutes from
the tine cenent has been charged into the mxing drum except that if the
anbient tenperature is above 90 degrees F, the tinme shall be reduced to 30
m nutes. Every |l oad of concrete delivered to the paving site shall be
acconpani ed by a batch ticket fromthe operator of the batching plant.

Ti ckets shall show at |east the nass, or volune, of all ingredients in each
batch delivered and the tine of day. Tickets shall be delivered to the

pl aci ng foreman who shall keep themon file and deliver themto the
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Government daily.
. 3.2 Transporting and Transfer- Spreadi ng Operations

Non- agi tating equi pment shall be used only on snpoth roads and for hau
time less than 15 minutes. No equipnent shall be allowed to operate on the
prepared and conpacted underlying material in front of the screed-finisher

.4 PAVI NG

Pavermrent shall be constructed with screed and finishing equi pment utilizing
fixed formns.

4.1 Consol i dati on

The vibrators shall be inserted into the concrete not closer to the
underlying material than 2 inches. The vibrators or any tanping units
shal |l be automatically controlled so that they shall be stopped i mediately
as forward notion ceases. Excessive vibration shall not be permtted.
Concrete in small, odd-shaped slabs or in |locations inaccessible to the
screed mounted vi bration equi pnent shall be vibrated with a hand-operated

i Mmersion vibrator. Vibrators shall not be used to transport or spread the
concr et e.

. 4.2 Qper ation

VWen the screed is operated between or adjacent to previously constructed
paverrent (fill-in |anes), provisions shall be made to prevent damage to the
previously constructed pavenent, including keeping the existing pavenent
surface free of any debris, and placing rubber nats beneath the paver
tracks. Transversely oscillating screeds and extrusion plates shal

overlap the existing pavenent the m ninmum possible, but in no case nore
than 8 inches.

. 4.3 Required Results

The screed-finisher shall be operated to produce a thoroughly consolidated
slab throughout, true to Iine and grade within specified tol erances. The
screed-finishing operation shall produce a surface finish free of
irregularities, tears, voids of any kind, and any other discontinuities.

It shall produce only a very m nimum of paste at the surface. Miltiple
passes of the screed-finisher shall not be permitted. The equipnrent and
its operation shall produce a finished surface requiring no hand fi ni shing,
other than the use of cutting strai ghtedges, except in very infrequent

i nstances. No water, other than true fog sprays (mst), shall be applied
to the concrete surface during paving and finishing.

4.4 Fi xed Form Pavi ng

Fornms shall be steel, except that wood forns may be used for curves having

a radius of 150 feet or less, and for fillets. Forms may be built up with
nmetal, added only to the base, to provide an increase in depth of not nore

than 25 percent. The base width of the formshall be not |ess than

ei ght-tenths of the vertical height of the form except that forns 8 inches
or less in vertical height shall have a base width not |ess than the

vertical height of the form Wod forns for curves and fillets shall be
adequate in strength and rigidly braced. Forms shall be set on firm
material cut true to grade so that each form secti on when placed will be

firmMy in contact with the underlying layer for its entire base. Forns
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shal |l not be set on blocks or on built-up spots of underlying materi al
Fornms shall remain in place at |east 12 hours after the concrete has been
pl aced. Forms shall be renpved w thout injuring the concrete.

.4.5 Screed Fi ni sher

The screed-finisher shall shape the concrete to the specified and indicated
cross section in one pass, and shall finish the surface and edges so that
only a very m ni mum anmount of hand finishing is required. Dowels shall not
be installed by dowel inserters attached to the screed-finisher or by any
ot her means of inserting the dowels into the plastic concrete.

.4.6 Pl aci ng Reinforcing Stee

Rei nf orcement shal |l be positioned on suitable chairs securely fastened to
t he subgrade prior to concrete placement, or may be placed on an initia

| ayer of consolidated concrete, with the subsequent |ayer placed within 30
m nutes of the first layer placenent.

4.7 Pl aci ng Dowel s

Dowel s shall be installed with alignnent not greater than 1/8 inch per ft.
Except as otherw se specified below, |ocation of dowels shall be within a
hori zontal tolerance of plus or minus 5/8 inch and a vertical tolerance of
plus or mnus 3/16 inch. The portion of each dowel intended to nove
within the concrete shall be painted with one coat of rust inhibiting
primer paint, and then oiled just prior to placement. Dowels in joints
shall be omitted when the center of the dowel is located within a
hori zontal distance froman intersecting joint equal to or |less than
one-fourth of the slab thickness.

L4.7.1 Contraction Joints

Dowel s in longitudinal and transverse contraction joints within the paving
| ane shall be held securely in place by nmeans of rigid netal basket
assenblies. The dowels shall be welded to the assenbly or held firmy by
nmechani cal | ocking arrangenents that will prevent them from becom ng

di storted during paving operations. The basket assenblies shall be held
securely in the proper |ocation by neans of suitable anchors.

.4.7.2 Construction Joints

Installati on of dowels shall be by the bonded-in-place nethod, supported by
neans of devices fastened to the forns. Installation by renmoving and
replacing in preformed holes will not be permtted.

.4.7.3 Dowel s Installed in Hardened Concrete

Installation shall be by bonding the dowels into holes drilled into the
hardened concrete. Holes approximately 1/8 inch greater in diameter than
the dowel s shall be drilled into the hardened concrete. Dowels shall be
bonded in the drilled holes using epoxy resin injected at the back of the
hol e before installing the dowel and extruded to the collar during
insertion of the dowel so as to conpletely fill the void around the dowel.
Application by buttering the dowel shall not be permtted. The dowels
shall be held in alignnent at the collar of the hole, after insertion and
bef ore the grout hardens, by neans of a suitable netal or plastic collar
fitted around the dowel. The vertical alignment of the dowels shall be
checked by placing the strai ghtedge on the surface of the pavenent over the
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top of the dowel and nmeasuring the vertical distance between the
st rai ght edge and t he begi nning and endi ng poi nt of the exposed part of the
dowel .

3.4.7.4 Moori ng Pl an

A mooring plan will be submitted to assure that nmooring points will not be
closer than 2'-0" fromany joint. Mors will be patterned on 20" cc.

3.5 FI NI SHI NG

Clary screeds, "bridge deck" finishers, or other rotating pipe or tube type
equi pnment shall not be permtted. The sequence of nachi ne operations shal
be transverse finishing, |ongitudinal machine floating if used,
strai ght edge finishing, texturing, and then edging of joints. Hand
finishing shall be used only infrequently and only on isolated areas of odd
sl ab shapes and in the event of a breakdown of the nechanical finishing
equi prent. Suppl emental hand finishing for machi ne fini shed pavenment shal
be kept to an absolute m ninmum Equi prent to be used for suppl emental hand
finishing shall primarily be 10 to 12 feet cutting straightedges; only
very sparing use of bull floats shall be allowed. At no time shall water
be added to the surface of the slab in any way, except for fog (mst)
sprays to prevent plastic shrinkage cracking.

3.5.1 Machi ne Finishing Wth Fi xed Forns

The machi ne shall be designed to ride the forns. Machines that cause

di spl acement of the forms shall be replaced. The machine shall nake only
one pass over each area of pavenent. |If the equi pment and procedures do
not produce a surface of uniformtexture, true to grade, in one pass, the
operation shall be inmedi ately stopped and the equi prent, m xture, and
procedures adjusted as necessary.

3.5.2 Surface Correction

Wiile the concrete is still plastic, irregularities and marks in the
paverment surface shall be elimnated by neans of cutting strai ghtedges, 10
to 12 feet in length. Depressions shall be filled with freshly m xed
concrete, struck off, consolidated, and refinished. Projections above the
required el evation shall also be struck off and refinished. Long-handl ed,
flat "bull floats" shall be used sparingly and only as necessary to correct
m nor, scattered surface defects. Finishing with hand floats and trowel s
shall be held to the absol ute nini mum necessary. Joints and edges shal

not be overfini shed.

3.5.3 Machi ne/ Hand Fi ni shi ng (Wi rl ybird)

Machi ne/ hand fini shing operations shall be used. Grate tanpers
(jitterbugs) shall not be used. As soon as placed and vibrated, the
concrete shall be struck off and screeded machine finish and broom car pet
finish. The surface shall be tanped with a strike-off and tanping screed,
or vibratory screed. Imrediately following the final tanping of the
surface, the pavenent shall be floated longitudinally. Long-handled, flat
bull floats shall be used sparingly and only as necessary to correct
surface defects. Joints and edges shall not be overfinished. No water
shal | be added to the pavenent during finishing operations. A finishing
plan will be submtted.

3.5.4 Texturing
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Bef ore the surface sheen has di sappeared and before the concrete hardens,
the surface of the pavenment shall be given a texture as described herein.
After curing is conplete, all textured surfaces shall be thoroughly power
broomed to renove all debris. The concrete in areas of recesses for

ti e-down anchors, lighting fixtures, and other outlets in the pavenent
shal |l be finished to provide a surface of the sane texture as the
surroundi ng area.

.5.4.1 Fabric-Drag Surface Finish

Surface texture shall be applied by dragging the surface of the pavenent,
in the direction of the concrete placenment, with a moist fabric drag. The
draggi ng shall produce a uniformfinished surface having a fine sandy
texture without disfiguring marks.

.5.5 Edgi ng

After texturing has been conpleted, the edge of the slabs along the forns
shal |l be carefully finished with an edging tool to forma snooth rounded
surface of 1/8 inch radius. No water shall be added to the surface during
edgi ng.

.6 CURI NG

Concrete shall be continuously protected agai nst | oss of npoisture and rapid
tenmperature changes for at |east 7 days fromthe conpletion of finishing
operations. Unhardened concrete shall be protected fromrain and flow ng
water. During hot weather with | ow humidity and/or wi nd, the Contractor
shall institute nmeasures to prevent plastic shrinkage cracks from
devel opi ng. AClI 305R contai ns neans of predicting plastic shrinkage
cracki ng and preventative neasures. Plastic shrinkage cracks that occur
shall be filled by injection of epoxy resin after the concrete hardens.

Pl astic shrinkage cracks shall never be trowel ed over or filled with
slurry. Curing shall be acconplished by one of the follow ng methods.

.6.1 Menbrane Curi ng

A uni form coating of white-pigmented nenbrane-formng curing conpound shal
be applied to the entire exposed surface of the concrete including pavenent
edges as soon as the free water has di sappeared fromthe surface after
finishing. |If evaporation is high and no nmoisture is present on the
surface even though bl eeding has not stopped, fog sprays shall be used to
keep the surface moist until setting of the cement occurs. Curing conpound
shall then be imrediately applied. Curing conpound shall be applied to the
finished surfaces by means of a self-propelled automatic sprayi ng machi ne,
equi pped with multiple spraying nozzles with wind shields, spaning the
new y paved |ane. The curing conpound shall be applied at a maxi num
application rate of 200 square feet per gallon. The application of curing
conpound by hand- operated, nmechanical powered pressure sprayers will be
permitted only on odd wi dths or shapes of slabs where indicated and on
concrete surfaces exposed by the renoval of forms. The compound shall form
a uniform continuous, cohesive filmthat will not check, crack, or pee

and that will be free from pinholes and other discontinuities. Areas where
the curing compound devel ops the above defects or is damaged by heavy
rainfall, sawing or other construction operations within the curing period,
shal |l be i mediately resprayed.

6.2 Moi st Curi ng
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Concrete to be noist-cured shall be nmaintai ned continuously wet for the
entire curing period, comencing i mediately after finishing. Surfaces
shal | be cured by ponding, by continuous sprinkling, by continuously
saturated burlap or cotton mats, or by continuously saturated plastic
coated burlap. |npervious sheet curing shall not be used.

T JA NTS

No deviation fromthe jointing pattern shown on the draw ngs shall be nade
wi thout witten approval of the Design District Pavenment or Geotechnica
Engineer. Al joints shall be straight, perpendicular to the finished
grade of the pavenent, and continuous fromedge to edge or end to end of

t he paverment with no abrupt of fset and no gradual deviation greater than
1/2 inch.

.7.1 Longi t udi nal Contraction Joints

Dowel s shall be installed in the |ongitudinal contraction joints as
i ndi cat ed.

.7.2 Transverse Construction Joints

Transverse construction joints shall be installed at a planned transverse
joint, at the end of each day's placing operations and when concrete

pl acenent is interrupted. Transverse construction joints shall be
constructed either by utilizing headers and hand pl acenent and fi ni shing
techni ques, or by placing concrete beyond the transverse construction joint
| ocation and then saw cutting full depth and renpving concrete back to the
transverse construction joint location. For the latter case, dowels shal
be installed using nethods for dowels installed in hardened concrete

descri bed above. All transverse construction joints shall be dowell ed.

.7.3 | sol ati on Joints

Expansi on joints shall be formed where indicated, and about any structures
and features that project through or into the pavenent, using preforned
joint filler of the type, thickness, and wi dth indicated, and shall extend
the full slab depth. Edges of the concrete at the joint face shall be
edged. The joint filler strips shall be installed to forma recess at the
paverent surface to be filled with joint seal ant.

.7.4 Contraction Joints

Transverse and | ongitudinal contraction joints shall be of the
weakened- pl ane or dummy type. Longitudinal contraction joints shall be
constructed by sawing a groove in the hardened concrete with a power-driven
saw. Transverse contraction joints shall be constructed in confornance
with requirenents for sawed joints.

.7.4.1 Sawed Joints

Sawed contraction joints shall be constructed by sawing a groove in the
concrete with a 1/8 inch blade to the indicated depth. The tinme of

initial sawi ng shall vary dependi ng on existing and antici pated weat her
conditions and shall be such as to prevent uncontrolled cracking of the
pavermrent. Sawi ng of the joints shall comence (1 to 3 hrs after finishing)
as soon as the concrete has hardened sufficiently to permt cutting the
concrete without chipping, spalling, or tearing. The joints shall be sawed
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at the required spacing consecutively in the sequence of the concrete

pl acenent. Sawing at a given joint |ocation shall be discontinued when a
crack devel ops ahead of the saw cut. Imediately after the joint is sawed,
the saw cut and adj acent concrete surface shall be thoroughly flushed with
water until all waste fromsawing is renoved fromthe joint. The surface
shal | be resprayed with curing conmpound as soon as free water di sappears.
The top of the joint opening and the joint groove at exposed edges shall be
tightly sealed with cord or backer rod before the concrete in the region of
the joint is resprayed with curing conpound.

.7.5 Thi ckened Edge Joints

Underlying material in the transition area shall neet the requirenents for
snoot hness and conpaction specified for all other areas of the underlying
mat eri al

. 8 REPAI R, REMOVAL, AND REPLACEMENT OF SLABS

New pavenent slabs that contain full-depth cracks shall be renpved and
repl aced, as specified herein at no cost to the Governnent. Renpval and
repl acenent shall be full depth, shall be full width of the paving | ane,
and the limt of renmoval shall be from each original transverse joint

The Contracting O ficer will determ ne whether cracks extend full depth of
t he paverment and nay require mnimum 6 inch dianeter cores to be drilled
on the crack to determ ne depth of cracking. Cores shall be drilled and
the hole later filled by the Contractor with a well consolidated concrete
m xture bonded to the walls of the hole with epoxy resin. Drilling of
cores and refilling holes shall be at no expense to the Governnent. Cracks
that do not extend full depth of slab shall be cleaned and then pressure
injected with epoxy resin, Type |V, Gade 1. The Contractor shall ensure
that the crack is not w dened during epoxy resin injection. Were a ful
depth crack intersects the original transverse joint, the slab(s)

contai ning the crack shall be removed and replaced, with dowels install ed,
as required below. Spalls along joints shall be repaired as specified.

.8.1 Renoval and Repl acenent of Full Sl abs

Unl ess there are dowels present, all edges of the slab shall be sawcut ful
depth. |If dowels are present al ong any edges, these edges shall be sawed
full depth just beyond the end of dowels. These joints shall then be
carefully sawed on the joint line to within 1 inch of the depth of the
dowel. The nmain slab shall be further divided by sawing full depth, at
appropriate |ocations, and each piece |ifted out and renoved. The narrow
strips along keyed or dowel ed edges shall be carefully broken up and
renoved. Care shall be taken to prevent damage to the dowels or to
concrete to remain in place. Protruding portions of dowels shall be
painted and lightly oiled. The joint face bel ow dowels shall be suitably
trimmed so that there is no abrupt offset. |f underbreak occurs at any
poi nt al ong any edge, the area shall be hand-filled with concrete,
produci ng an even joint face fromtop to bottom before replacing the
renoved slab. |If underbreak over 4 inches deep occurs, the entire slab
cont ai ni ng the underbreak shall be renoved and replaced. Were there are
no dowel s on an edge, or where they have been damaged, dowel s of the size
and spacing as specified for other joints in sinmlar pavenment shall be
installed by epoxy grouting theminto holes drilled into the existing
concrete. Oiginal damaged dowel s shall be cut off flush with the joint
face. Al four edges of the new slab shall thus contain dowels or origina
keys or original tie bars. Prior to placenment of new concrete, the
underlying material shall be graded and reconpacted, and the surfaces of
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all four joint faces shall be cleaned of all |oose material and

contam nants, and coated with a doubl e application of nenbrane formng
curing conpound as bond breaker. Placenment of concrete shall be as
specified for original construction. The resulting joints around the new
slab shall be prepared and seal ed as specified.

.8.2 Repairing Spalls Along Joints

Spall s along joints and cracks shall be repaired by first making a vertica
saw cut at least 1 inch outside the spalled area and to a depth of at
least 2 inches. Saw cuts shall be straight |ines form ng rectangul ar
areas. The concrete between the saw cut and the joint, or crack, shall be
chi pped out to renove all unsound concrete. The cavity shall be thoroughly
cl eaned with high pressure water jets supplenented with conpressed air to
renove all | oose material. Imrediately before filling the cavity, a prine
coat shall be applied to the dry cleaned surface of all sides and bottom of
the cavity, except any joint face. The prinme coat shall be applied in a
thin coating and scrubbed into the surface with a stiff-bristle brush.
Prime coat for portland cenent repairs shall be a neat cenent grout and for
epoxy resin repairs shall be epoxy resin, Type IlIl, Gade 1. The cavity
shall be filled with | ow slunmp portland cenent concrete or nortar, or with
epoxy resin concrete or nortar. Portland cement concrete shall be used for
| arger spalls, those nore than 1/3 cu. ft. in size after renova
operations; portland cenent nortar shall be used for spalls between 0.03
and 1/3 cu. ft; and epoxy resin nmortar or Type |IIl, Grade 3 epoxy resin for
those spalls less than 0.03 cu. ft. in size after renmoval operations.

Portl and cement concretes and nortars shall be very |ow slump m xtures,
proportioned, mixed, placed, tanped, and cured. |If the materials and
procedures are approved in witing, latex nodified concrete nixtures may be
used for repairing spalls less than 1/3 cu.ft. in size. Epoxy resin
nortars shall be made with Type I, Grade 1, epoxy resin, using
proportions, mxing, placing, tanping and curing procedures as recomended
by the manufacturer. Any repair material on the surroundi ng surfaces of

t he existing concrete shall be renmpved before it hardens. \Were the
spal l ed area abuts a joint, an insert or other bond-breaki ng nedi um shal

be used to prevent bond at the joint face. A reservoir for the joint

seal ant shall be sawed to the dinensions required for other joints. In
lieu of sawing, spalls not adjacent to joints, and popouts, both I ess than
6 inches in maxi mum di nensi on, may be prepared by drilling a core 2 inches

in diameter greater than the size of the defect, centered over the defect,
and 2 inches deep or 1/2 inch into sound concrete, whichever is greater
The core hole shall be repaired as specified above for other spalls.

.8.3 Areas Defective in Plan G ade or Snpot hness

In areas not neeting the specified lints for surface snoot hness and pl an
grade, high areas shall be reduced to attain the required snoot hness and
grade, except as depth is linted below. H gh areas shall be reduced by
grinding the hardened concrete with a surface grinding nmachine after the
concrete is 14 days or nore old. The depth of grinding shall not exceed
1/4 inch. Al pavenment areas requiring plan grade or surface snpothness
corrections in excess of the specified lints, shall be renmoved and

repl aced. |n pavenent areas given a wire conb or tined texture, areas
exceeding 25 square feet that have been corrected by rubbing or grinding
shal | be retextured by groovi ng nmachi ne sawn grooves neeting the
requirenents for the wire conb or tined texture. Al areas in which
grindi ng has been performed will be subject to the thickness tol erances
speci fied in paragraph Thickness. Any grinding performed on individua
slabs with excessive deficiencies shall be performed at the Contractor's

SECTI ON 02754 Page 21



PADS

own decision without entitlenent to additional conpensation if eventua
renoval of the slab is required.

3.9 EXI STI NG CONCRETE PAVEMENT REMOVAL AND REPAI R

Exi sting concrete pavenent shall be renmoved as indicated and as specified
in Section 02050 DEMOLI TI ON nodi fi ed, and expanded as specified herein
Renoval , repair and replacenent shall be nmade as indicated and as specified
i n paragraph REPAIR, REMOVAL, AND REPLACEMENT OR SLABS

3.10 PAVEMENT PROTECTI ON

The Contractor shall protect the pavenent against all danage prior to fina
acceptance of the work. Traffic shall be excluded fromthe new pavenent.
As a construction expedient in paving intermedi ate | anes between newy
paved pil ot |anes, operation of the hauling equipnent will be pernmitted on
t he new pavenment after the pavement has been cured for 7 days and the
joints have been seal ed or otherw se protected. Al new and existing
paverment carrying construction traffic or equi pnent shall be continuously
kept conpletely clean. Special cleaning and care shall be used where
Contractor's traffic uses or crosses active airfield pavenment.

3.11 TESTI NG AND | NSPECTI ON FOR CONTRACTOR QUALI TY CONTROL (CQQC)

Par agr aph ACCEPTABI LI TY OF WORK contai ns additional CQC requirenments. The
Contractor shall performthe inspection and tests described bel ow and,
based upon the results of these inspections and tests, shall take the
action required and submt reports as specified. When, in the opinion of
the Contracting Officer, the paving operation is out of control, concrete
pl acenent shall cease.

3.11.1 Batch Pl ant Contro

A daily report shall be prepared indicating checks made for scal e accuracy
with test weights, checks of batching accuracy, and corrective action taken
prior to and during placenent for weighing or batching, type and source of
cenent used, type and source of pozzolan or slag used, anpunt and source of
adm xtures used, aggregate source, the required aggregate and water nmsses
per cubic yd, amount of water as free npoisture in each size of aggregate,
and the batch aggregate and water masses per cubic yd. for each class of
concrete batched during each day's plant operation.

3.11.2 Concrete M xture

a. Air Content Testing. Air content tests shall be made when test
speci mens are fabricated. In addition, at |east two other tests
for air content shall be made on randonmly sel ected batches of each
separate concrete m xture produced during each 8-hour period of
pavi ng. \Whenever air content reaches specified linmts, an
i mediate confirmatory test shall be made. |If the second test
al so shows air content at or exceeding specified lints, an
adjustment shall inmrediately be made in the ampunt of
air-entraining adm xture batched to bring air content within
specified limts. |If the next adjusted batch of concrete is not
within specified limts, concrete placenent shall be halted unti
concrete air content is within specified limts.

b. Slunp Testing. Slunp tests shall be made when test specinmens are
fabricated. Additional tests shall be made when excessive
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variation in workability is reported by the placing foreman or
Government inspector. Wenever slunp approaches the naxi mum
l[imt, an adjustment shall imrediately be nmade in the batch nasses
of water and fine aggregate, w thout exceedi ng the maxi mum

w (c+p). \When a slump result exceeds the specification limt, no
further concrete shall be delivered to the paving site unti

adj ustments have been made and slunp is again within the linmt.

c. Tenperature. The tenperature of the concrete shall be neasured
when strength speci nens are fabricated.

d. Concrete Strength Testing. Four (4) cylinders fromthe sane batch
shal |l be fabricated, cured and tested for conpressive strength,
testing two cylinders at 7-day and two cylinders at 28-day age.
Control charts for strength, showi ng the 7-day and 28-day CQC
conpressive strengths, and the 28-day required conpressive
strength, shall be maintained and submitted with weekly CQC
Reports.

3.11.3 I nspection Before Placing

Underlying materials, joint |locations and types, construction joint faces,
forms, reinforcing, dowels, and enbedded itenms shall be inspected by a

Regi stered Engineer in sufficient tine prior to each paving operation in
order to certify to the Contracting Officer that they are ready to receive
concrete. The results of each inspection shall be reported in witing, and
the certification signed by the Registered Engi neer, prior to each days
pavi ng.

3.11. 4 Pavi ng Operati ons

The placing foreman shall supervise all placing and pavi ng operations,
shall determ ne that the correct quality of concrete is placed in each

| ocation as shown, shall insure that the concrete is consolidated ful
depth and that finishing is performed as specified. The placing foreman
shal | be responsi ble for measuring and recording concrete tenperatures and
anbi ent tenperature hourly during placing operations, weather conditions,
time of placerment, volune of concrete placed, and nethod of paving and any
probl ems encount ered.

3.11.5 Curing I nspection

a. Mist Curing Inspections. Each day on both work and non-work
days, an inspection shall be nade of all areas subject to noist
curing. The surface moisture condition shall be noted and
recorded. Wen any inspection finds an area of inadequate curing,
i medi ate corrective action shall be taken, and the required
curing period for the area shall be extended by 1 day.

b. Menbrane Curing Inspection. At the end of each day's placenent,
the CQC Representative shall determne the quantity of compound
used by neasurenent of the container; shall determ ne the area of
concrete surface covered; shall then compute the rate of coverage
in square feet per gallon and shall al so note whether or not
coverage is uniform \When the coverage rate of the curing
conpound is | ess than that specified or when the coverage i s not
uniform the entire surface shall be sprayed again.

3.11.6 Reports
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Al results of tests or inspections conducted shall be reported informally
as they are conpleted and in witing daily. A weekly report, signed by a
regi stered engi neer, shall be prepared for the updating of control charts
and test data, and all CQC inspections and actions covering the entire
period fromthe start of the construction through the current week

Reports of failures and the action taken shall be confirmed in witing in
the routine reports. The Contracting Oficer has the right to exam ne al
CQC records. A copy of weekly reports shall be faxed to the Design
District Pavenent or Geotechnical Engineer. At the conpletion of concrete
pl acenent, a certification report shall be prepared containing mx designs,
all updated control charts and concrete test data, quality control reports,
snoot hness reports, and other pertinent data on the concrete, with a
certification by a registered engineer that the concrete placed neets al
specification requirements. A copy of the certification report shall be
mail ed to the Design District pavenent or Geotechnical Engi neer

-- End of Section --
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SECTI ON 02760

FI ELD MOLDED SEALANTS FOR SEALING JO NTS I N R G D PAVEMENTS
(EXI STI NG CONCRETE PADS)

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in this text by the
basi c designation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 509 (1994) El astoneric Cellular Preformed
Gasket and Sealing Materi al

ASTM D 789 (1994) Determ nation of Relative
Vi scosity, Melting Point, and Misture
Content of Pol yam de (PA)

ASTM D 3569 (1985; R 1991) Joint Seal ant, Hot- Applied,
El astomeric, Jet-Fuel - Resi stant-Type for
Portland Cement Concrete Pavenents

CORPS OF ENG NEERS ( CCE)
CCE CRD-C 525 (1989) Corps of Engineers Test Method for

Eval uati on of Hot-Applied Joint Seal ants
for Bubbling Due to Heatin

.2 SUBM TTALS

CGovernment approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-06 Instructions
Manuf acturer's Recommendati ons; GA.
Where installation procedures, or any part thereof, are required to be in
accordance with the nanufacturer's recommendations, printed copies of these
recomendati ons, 30 days prior to use on the project. Installation of the
material will not be allowed until the recomendati ons are received.
Failure to furnish these recomrendati ons can be cause for rejection of the
materi al .

SD- 07 Schedul es

Construction Equi pnent List; FIO

SECTI ON 02760 Page 3



PADS
Li st of proposed equi pment to be used in performance of construction work
i ncludi ng descriptive data, 15 days prior to use on the project.
SD- 14 Sanpl es
Materials; GA

Sanpl es of the materials (sealant, priner if required, backup material and
material information sheets), in sufficient quantity for testing and

approval 30 days prior to the beginning of work. No material will be
allowed to be used until it has been approved.
.3 SAFETY

Joint sealant shall not be placed within 25 feet of any liquid oxygen
(LOX) equi prment, LOX storage, or LOX piping. Joints in this area shall be
t horoughly cl eaned and | eft unseal ed.

.4  TEST REQUI REMENTS

The joint sealant and backup or separating material shall be tested for
conformance with the referenced applicable material specification. Testing
of the materials shall be performed in an approved i ndependent |aboratory
and certified copies of the test reports shall be submitted and approved 30
days prior to the use of the materials at the job site. Sanples will be
retai ned by the Governnent for possible future testing should the materials
appear defective during or after application. Conformance with the

requi renents of the laboratory tests specified will not constitute fina
acceptance of the materials. Final acceptance will be based on the
performance of the in-place materials.

.5 EQUI PMENT

Machi nes, tools, and equi pnent used in the performance of the work required
by this section shall be tested for satisfactory performance prior to being
approved, before the work is started, and shall be maintained in

sati sfactory condition at all tines.

.5.1 Joi nt C eani ng Equi prent

.5.1.1 Tract or - Mount ed Routing Too

The routing tool used for renmoving old sealant fromthe joints shall be of
such shape and di nensions and so nounted on the tractor that it will not
damage the sides of the joints. The tool shall be designed so that it can
be adjusted to renmove the old material to varying depths as required. The
use of V-shaped tools or rotary inpact routing devices will not be

perm tted.

.5.1.2 Concrete Saw

A sel f-propell ed power saw with water-cool ed di anond or abrasive saw bl ades
will be provided for cutting joints to the depths and wi dths specified or
cl eani ng sawed joints where sandbl asti ng does not provide a clean joint.
.5.1.3 Sandbl asti ng Equi prment

Sandbl asti ng equi prent shall include an air conpressor, hose, and

| ong-wearing venturi-type nozzle of proper size, shape and opening. The
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maxi mum nozzl e openi ng shoul d not exceed 1/4 inch. The air conpressor
shal | be portable and shall be capable of furnishing not less than 150
cubic feet per mnute and maintaining a line pressure of not |less than 90

psi at the nozzle while in use. Conpressor capability under job
conditions rmust be denmpnstrated before approval. The conpressor shall be
equi pped with traps that will nmaintain the conpressed air free of oil and
water. The nozzle shall have an adjustable guide that will hold the nozzle

aligned with the joint approximtely 1 inch above the pavenent surface.
The height, angle of inclination and the size of the nozzle shall be
adj usted as necessary to secure satisfactory results.

.5.1.4 \Waterbl asting Equi prent

Wat er bl asting equi pnent shall include a trailer-nmunted water tank, punps,
hi gh- pressure hose, wand with safety rel ease cutoff control, nozzle, and
auxiliary water resupply equipnent. The water tank and auxiliary resupply
equi prent shall be of sufficient capacity to permt continuous operations.
The nozzl e shall have an adjustable guide that will hold the nozzle aligned
with the joint approximately 1 inch above the pavenent surface. The

hei ght, angle of inclination and the size of the nozzle shall be adjustable
as necessary to obtain satisfactory results. A pressure gauge nounted at
the punp shall show at all tinmes the pressure in pounds per square inch at
whi ch the equi pment is operating.

.5.1.5 Hand Tool s

Hand tools may be used, when approved, for renmpving defective sealant from
a crack and repairing or cleaning the crack faces.

.5.2 Seal i ng Equi prment
.5.2.1 Hot - Pour ed Seal i ng Equi prment

The unit applicators used for heating and installing ASTM D 3569 j oi nt

seal ant materials shall be nobile and shall be equipped with a

doubl e-boil er, agitator-type kettle with an oil mediumin the outer space
for heat transfer; a direct-connected pressure-type extruding device with a
nozzl e shaped for inserting in the joint to be filled; positive tenperature
devices for controlling the tenperature of the transfer oil and seal ant;
and a recording type thernometer for indicating the tenperature of the

seal ant. The applicator unit shall be designed so that the sealant will
circulate through the delivery hose and return to the inner kettle when not
in use.

.6 TRI AL JO NT SEALANT | NSTALLATI ON

Prior to the cleaning and sealing of the joints for the entire project, a
test section of at |east 200 feet long shall be prepared using the
specified materials and approved equi pnent, so as to denonstrate the
proposed joint preparation and sealing of all types of joints in the
project. Followi ng the conpletion of the test section and before any other
joint is sealed, the test section shall be inspected to determne that the
materials and installation nmeet the requirements specified. |If it is
determ ned that the naterials or installation do not neet the requirenents,
the materials shall be renmobved, and the joints shall be recl eaned and
reseal ed at no cost to the Governnent. \When the test section neets the
requi renents, it may be incorporated into the pernmanent work and paid for
at the contract unit price per linear foot for sealing items schedul ed.

Al'l other joints shall be prepared and sealed in the manner approved for
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sealing the test section

.7 DELI VERY AND STORAGE

Materials delivered to the job site shall be inspected for defects,

unl oaded, and stored with a m nimum of handling to avoid damage. Storage
facilities shall be provided by the Contractor at the job site for

mai ntai ning materials at the tenperatures and conditions recommended by the
manuf act urer.

. 8 ENVI RONVENTAL CONDI TI ONS

The anbi ent air tenperature and the pavenent tenperature within the joint
wal | shall be a m nimumof 50 degrees F and rising at the time of
application of the materials. Sealant shall not be applied if noisture is
observed in the joint.

PART 2 PRODUCTS

2.

1 SEALANTS

Materials for sealing cracks in the various paved areas indicated on the
drawi ngs shall be as follows:

Ar ea Sealing Materia

All ASTM D 3569 and CCE CRD-C 525

.2 PRI MERS

Primers, when their use is reconmended by the manufacturer of the seal ant,
shal | be as recomended by the manufacturer of the seal ant.

.3 BACKUP MATERI ALS

The backup material shall be a conpressible, nonshrinking, nonstaining,
nonabsorbing material and shall be nonreactive with the joint sealant. The
material shall have a nelting point at least 5 degrees F greater than the
pouring tenperature of the seal ant being used when tested in accordance
with ASTM D 789. The material shall have a water absorption of not nore
than 5 percent of the sanple weight when tested in accordance with ASTM C
509. The backup material shall be 25 plus or minus 5 percent larger in

di ameter than the nominal width of the crack

.4 BOND BREAKI NG TAPES

The bond breaking tape or separating material shall be a flexible,

nonshri nkabl e, nonabsorbi ng, nonstaini ng, and nonreacting adhesi ve-backed
tape. The material shall have a nmelting point at |least 5 degrees F
greater than the pouring tenperature of the seal ant being used when tested
in accordance with ASTM D 789. The bond breaker tape shall be
approxinmately 1/8 inch wider than the nonminal width of the joint and shal
not bond to the joint sealant.

PART 3 EXECUTI ON
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1 PREPARATI ON OF JO NTS

I mredi ately before the installation of the sealant, the joints shall be

t horoughly cleaned to renove all |aitance, curing conmpound, filler,
protrusi ons of hardened concrete, and old sealant fromthe sides and upper
edges of the joint space to be seal ed.

.11 Exi sting Seal ant Renpval

The in-place seal ant shall be cut |loose fromboth joint faces and to the
depth shown on the draw ngs, using the tractor-nounted routing equi pment or
concrete saw or waterblaster as specified in paragraph EQU PMENT. Depth
shal |l be sufficient to acconmpdate any separating or backup material that
is required to maintain the depth of new sealant to be installed. Prior to
further cleaning operations, all |oose old sealant remaining in the joint
openi ng shall be renmoved by blowing with conpressed air. Hand tools nmay be
required to renove seal ant fromrandom cracks. Chipping, spalling, or

ot herwi se danagi ng the concrete will not be all owed.

1.2 Sawi ng

.1.2.1 Ref aci ng of Joints

Facing of joints shall be acconplished using a concrete saw as specified in
par agraph EQUI PMENT. The bl ade shall be stiffened with a sufficient nunber
of suitable dumy (used) bl ades or washers. |Inmediately follow ng the
sawi ng operation, the joint opening shall be thoroughly cleaned using a
water jet to rermove all saw cuttings and debris.

. 1.3 Sandbl asti ng

The newl y exposed concrete joint faces and the pavement surfaces extending
a mnimmof 1/2 inch fromthe joint edges shall be sandbl asted or

wat erbl asted clean. A multiple-pass technique shall be used until the
surfaces are free of dust, dirt, curing conmpound, filler, old seal ant

resi due, or any foreign debris that m ght prevent the bondi ng of the

seal ant to the concrete. After final cleaning and i mMmediately prior to
sealing, the joints shall be blown out with conpressed air and | eft
conpletely free of debris and water.

. 1.4 Back-Up Materia

When the joint opening is of a greater depth than indicated for the seal ant
depth, the lower portion of the joint opening shall be plugged or seal ed
of f using a back-up material to prevent the entrance of the seal ant bel ow
the specified depth. Care shall be taken to ensure that the backup
material is placed at the specified depth and is not stretched or twi sted
during installation.

. 1.5 Bond Breaki ng Tape

VWere inserts or filler materials contain bitumen, or the depth of the
joint opening does not allow for the use of a backup material, a bond

breaker separating tape will be inserted to prevent inconmpatibility with
the filler materials and three-sided adhesi on of the sealant. The tape
shal |l be securely bonded to the bottom of the joint opening so it will not

float up into the new seal ant.
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3.1.6 Rat e of Progress of Joint Preparation

The stages of joint preparation which include sandbl asting, air pressure
cl eani ng and pl aci ng of the back-up material shall be Iimted to only that
lineal footage that can be seal ed during the sane day.

3.2 PREPARATI ON OF SEALANT
3.2.1 Hot - Pour ed Seal ants

Seal ants confornming to ASTM D 3569 shall not be heated in excess of the
safe heating tenperature recomended by the manufacturer as shown on the
seal ant containers. Sealant that has been overheated or subjected to
application tenperatures for over 4 hours or that has renmained in the
applicator at the end of the day's operation shall be w thdrawn and wasted.

3.3 | NSTALLATI ON OF SEALANT
3.3.1 Time of Application

Joints shall be sealed imediately followi ng final cleaning of the joint
wal I s and followi ng the placenent of the separating or backup materi al
Open joints that cannot be seal ed under the conditions specified, or when
rain interrupts sealing operations shall be recleaned and allowed to dry
prior to installing the seal ant.

3.3.2 Sealing Joints

| mredi ately preceding, but not nmore than 50 feet ahead of the joint
seal i ng operations, a final cleaning with conpressed air shall be
performed. The joints shall be filled fromthe bottomup to 1/8 inch plus
or mnus 1/16 inch below the pavenent surface. Excess or spilled seal ant
shal |l be renoved fromthe pavenent by approved methods and shall be

di scarded. The sealant shall be installed in such a manner as to prevent
the formati on of voids and entrapped air. 1In no case shall gravity methods
or pouring pots be used to install the sealant material. Traffic shall not
be permitted over newy seal ed pavenent until authorized by the Contracting
Oficer. Wen a priner is recommended by the nmanufacturer, it shall be
applied evenly to the joint faces in accordance with the manufacturer's
instructions. Joints shall be checked frequently to ensure that the newy
installed sealant is cured to a tack-free condition within the tine
speci fi ed.

3.4 | NSPECTI ON
3.4.1 Joi nt C eaning

Joints shall be inspected during the cleaning process to correct inproper
equi pment and cl eani ng techni ques that danage the concrete pavenment in any
manner. Cleaned joints shall be approved prior to installation of the
separating or back-up material and joint seal ant.

3.4.2 Joi nt Seal ant Application Equi prent

The application equipment shall be inspected to ensure confornance to
tenperature requirenents, proper proportioning and mxing (if two-conponent
seal ant) and proper installation. Evidences of bubbling, inproper
installation, failure to cure or set shall be cause to suspend operations
until causes of the deficiencies are detern ned and correct ed.
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3.4.3 Joi nt Seal ant

The joint sealant shall be inspected for proper rate of cure and set,
bonding to the joint walls, cohesive separation within the seal ant,
reversion to liquid, entrapped air and voids. Sealants exhibiting any of
these deficiencies at any tine prior to the final acceptance of the project
shal |l be renoved fromthe joint, wasted, and replaced as specified herein
at no additional cost to the CGovernnent.

3.5 CLEAN- UP

Upon conpl etion of the project, all unused materials shall be removed from
the site and the paverment shall be left in a clean condition

-- End of Section --
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SECTI ON 02935

TURF

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

AGRI CULTURAL MARKETI NG SERVI CE ( AMVB)

ANMS- 01 (Anended thru: Aug 1988) Federal Seed Act
Regul ati ons (Part 201-202)

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 977 (1991) Enulsified Asphalt

ASTM D 2028 (1976; R 1992) Cutback Asphalt
(Rapi d- Curing Type)

ASTM D 2607 (1969) Peats, Mdsses, Humus, and Rel ated
Pr oduct s

COMVERCI AL | TEM DESCRI PTI ONS ( ClI D)

CID A-A-1909 (Basic; Notice 1) Fertilizer

.2 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
submttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data
Manuf acturer's Literature; FIO
Manuf acturer's literature di scussing physical characteristics, application
and installation instructions for erosion control naterial, and for
chemical treatnent materi al

SD- 07 Schedul es
Equi pnrent List; FIO
A list of proposed pesticide application, seeding and mul ching equi pnent to

be used in performance of turfing operation, including descriptive data and
calibration tests.
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SD- 08 St atements
Del ivery; FIO

Del i very schedul e, at least 10 days prior to the intended date of the first
delivery.

Application of Pesticide; FIO
Pesticide treatnent plan with proposed sequence of pesticide treatnment
work. The pesticide trade nane, chem cal conposition, formnulation
concentration, application rate of active ingredients and nethod of
application for all materials; and the nane and state |icense nunber of the
state certified applicator shall be included.
Mai nt enance Report; FIO
Witten record of maintenance work performed.
Turf Establishnent Period; FIO
Witten calendar tinme period for the turf establishment period. Wen there
is nmore than one turf establishnent period, the boundaries of the turfed
area covered for each period shall be described.

SD- 13 Certificates
Certificates of conmpliance certifying that materials nmeet the requirenents
specified, prior to the delivery of materials. Certified copies of the
reports for the following materials shall be included:
Seed; FIO
For m xture, percent pure live seed, mninum percent germnation and hard
seed, maxi mum percent weed seed content, date tested and state
certification.
For cultivar, genetic purity, field |location
Fertilizer; FIO
For chem cal analysis, conposition percent.
Agricul tural Linmestone; FIO
For cal ci um carbonat e equi val ent and si eve anal ysi s.
Peat; FIO
For conpliance with ASTM D 2607.
Asphalt Adhesive; FIO
For conpliance with ASTM D 977 and ASTM D 2028.
Pesticide Material; FIO

For EPA registration nunber and regi stered uses.
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Topsoi |l ; FI O

For pH, particle size, chenmical analysis and nmechani cal anal ysis.

.3  DELIVERY, |NSPECTION, STORAGE, AND HANDLI NG
. 3.1 Del i very

.3.1.1 Topsoi

A soil test shall be provided for topsoil delivered to the site.

.3.1.2 Soi | Amendnents

Soi | amendments shall be delivered to the site in the original, unopened
cont ai ners bearing the manufacturer's chem cal analysis. |In lieu of

contai ners, soil amendnents may be furnished in bulk. A chem cal analysis
shal | be provided for bul k deliveries.

.3.1.3 Pesti ci de

Pesticide material shall be delivered to the site in the original, unopened
containers bearing legible |abels indicating the Environnental Protection
Agency (EPA) registration nunmber and the manufacturer's registered uses.

.3.2 I nspection

Seed shall be inspected upon arrival at the job site by the Contracting
Oficer for conformty to type and quality in accordance w th paragraph
MATERI ALS. O her materials shall be inspected for neeting specified

requi renents and unacceptable materials shall be renmoved fromthe job site.

.3.3 St or age

Materials shall be stored in areas designated by the Contracting Oficer.
Seed, linme and fertilizer shall be stored in cool, dry locations away from
contam nants. Chenmical treatnment naterials shall not be stored with other
| andscape materi al s.

.3.4 Handl i ng

.3.4.1 Material s

Care shall be taken to avoid injury to sod and/or sprigs. Except for bul k
deliveries, materials shall not be dropped or dunped from vehicles.

PART 2 PRODUCTS

2.

2.

2.

1 MATERI ALS

1.1 Seed

1.1.1 Seed O assification

St at e- approved seed of the | atest season's crop shall be provided in
original seal ed packages bearing the producer's guaranteed analysis for
percentages of mxture, purity, germnation, hard seed, weed seed content,

and inert material. Labels shall be in conformance with AMS-01 and
applicable state seed | aws.
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Seed M xtures
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Seed m xtures shal

Seed Ki nd

Cynodon dactyl on
(Berrmuda G ass)
Hul | ed- Fancy-

Fi ne Leaf

Cynodon Cactyl on
(Bermuda G ass)
Unhul | ed- Fancy-
Fi ne Leaf

Lol i um perenne
(pernnial rye) or

Loliummultifl orm

(annual rye)

be proportioned by weight as foll ows:

Per cent age of
Wei ght of each

Per cent age of
Wei ght of pure

Seed Ki nd Li ve Seed

In Mxture of Each Ki ng
20 81
60 82
20 83

TOTAL PURE LIVE SEED IN M XTURE

WEED SEED, NOT TO EXCEED 1%

OTHER THAN WEED AND PURE LI VE SEED, MAXI MUM

TOTAL
2.1.1.3  Quality

Weed seed shal

not exceed 1 percent

Wet, noldy, or otherw se damaged seed shall be rejected.

2.1.1.4 Seed M xi ng

The field m xing of seed shal

Contracting O ficer.

2.1.2 Soi | Amendnents

Soi | amendnents shall consist of

2.1.2.1 Li me

Lime shall be agricultura
car bonat e equi val ent of 90 percent and shal
that at |east 90 percent wll

wi Il pass a 60-nmesh sieve.

2.1.2.2 Fertilizer

Fertilizer shall be comrerci al

and conformng to CID A-A-1909

| i restone and shal

grade, free flow ng

fertilizer, organic soi
and soil conditioners neeting the follow ng requirenents.

pass a 10-nesh sieve and at
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Per cent age of
Pure Live

In

M xt ure

16. 20

49. 20

16. 60

82. 00

17. 40

100. 00%

by weight of the total m xture.

have a m ni num cal ci um
be ground to such a fineness
| east 50 percent
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be performed on site in the presence of the

amendnent s

uniformin conposition
Granul ar Fertilizer: As recommended by
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the soil test.
2.1.2.3 Organic Soil Amendnents

a. Topsoil: The existing surface soil shall be stripped and
stockpiled on the site in accordance with Section 02225 EARTHWORK
FOR Al RFI ELDS. Wen required beyond that available from
stripping, the topsoil shall be delivered. Delivered topsoi
shall conformto topsoil requirenents specified in Section 02225
EARTHWORK FOR Al RFI ELDS, and shall be anended as recomended by
soil test.

b. Peat: Peat npbss, Hypnum nposs peat, Reed-sedge peat, Peat hunus,
derived froma bog, swanpland or marsh shall conformto ASTM D 2607

c. Sand: Cean, free of toxic materials; 95 percent by weight shal
pass a No. 10 sieve and 10 percent by weight shall pass a No.
16 sieve.

d. Rotted Manure: Well rotted, horse or cattle manure containing a
maxi mum 25 percent by vol une of straw, sawdust, or other beddi ng
materials, free of stones, sticks, soil and containing no
chemicals or ingredients harnful to plants.

e. Deconposed Wod Derivatives: Gound bark, sawdust, or other wood
waste material free of stones, sticks, soil, and toxic substances
harnful to plants, stabilized with nitrogen and having the
foll owi ng properties:

Particle Size: M ninum percent by wei ght passing:

Si eve Size Per cent
No. 4 95
No. 4 80

Ni trogen Content: M ninum percent based on dry wei ght:
Mat eri al Per cent

Redwood Sawdust 0.5

Fir Sawdust 0.7

Fir or Pine Bark 1.0

f. Calcined ay: Ganular particles produced fromnontnorillonite
clay calcined to m nimumtenperature of 1200 degrees F to the
foll owi ng gradation: mninmum 90 percent passing No. 8, 99 percent
retained on No. 60 sieve and maxi num 2 percent passing No. 100
sieve. Bulk density: maxi mum 40 pounds per cubic foot.

2.1.3 Mul ch
2.1.3.1 Wod Cel | ul ose Fi ber

Wbod cel lul ose fiber shall not contain any growh or germ nation-inhibiting
factors and shall be dyed an appropriate color to facilitate visua
metering during application. Conposition on air-dry weight basis: 9 to 15
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percent nmoisture, pHrange from4.5 to 6.0.

.1.3.2 Paper Fi ber Ml ch

Paper fiber mulch shall be recycled news print that is shredded for the
pur pose of mul chi ng seed.

. 1.4 Wat er

Water shall be of a quality suitable for irrigation and shall be obtai ned
from approved sources.

.1.5 Pesti ci de

Pesticide shall be insecticide, herbicide, fungicide, nematocide,
rodenticide and mticide. For the purpose of this specification, soi
fum gant shall have the same requirenents as a pesticide. The pesticide
material shall be EPA regi stered and approved insecticide, herbicide,
fungi ci de, nematocide, rodenticide, mticide, and soil fum gant.

PART 3 EXECUTI ON

3.

3.

1 CONDI TI ONS
1.1 Turfing Conditions

Turf operations shall be perfornmed only during periods when benefici al
results can be obtai ned. Wen drought, excessive noisture or other
unsatisfactory conditions prevail, the work shall be stopped when directed.
VWhen special conditions warrant a variance to the turf operations,
proposed times shall be submitted to and approved by the Contracting
Oficer.

.2 SI TE PREPARATI ON

2.1 G adi ng

The Contracting O ficer shall verify that finished grades are as indicated
on drawi ngs, and the placing of topsoil and the snpoth gradi ng has been
conpl eted in accordance with Section 02225 EARTHWORK FOR ROADWAYS AND

Al RFI ELD

. 2.2 Application of Fertilizer and Line

.2.2.1 Soi |l Test

A soil test shall be performed for pH, chenical analysis and mechani cal
anal ysis to establish the quantities and type of soil amendnents required
to neet local growing conditions for the type and variety of turf specified.

.2.2.2 Li me

Linme shall be applied at the rate recomended by the soil test. Line shal
be incorporated into the soil to a mninumdepth of 4 inches or may be
i ncorporated as part of the tillage operation

.2.2.3 Fertilizer

Fertilizer shall be applied at the rate reconmended by the soil test.
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Fertilizer shall be incorporated into the soil to a mninmmdepth of 4
i nches and may be incorporated as part of the tillage or hydroseedi ng
operation.

.2.3 Till age
.2.3.1 M ni mum Dept h

Soil on slopes gentler than 3-horizontal -to-1-vertical shall be tilled to a
m ni mum depth of 4 inches. On slopes between 3-horizontal -to-1-vertica
and 1-horizontal-to-1 vertical, the soil shall be tilled to a m ni num depth
of 2 inches by scarifying with heavy rakes, or other nethod. Rototillers
shal |l be used where soil conditions and | ength of slope permt. On slopes
1-horizontal -to-1 vertical and steeper, no tillage is required.

.2.4 Fi ni shed G ading
.2.4.1 Preparation

Turf areas shall be filled as needed or have surplus soil renoved to attain
the finished grade. Drainage patterns shall be nmaintained as indicated on
drawi ngs. Turf areas conpacted by construction operations shall be
conpletely pulverized by tillage. Soil used for repair of erosion or grade
deficiencies shall conformto topsoil requirements specified in Section
02225 EARTHWORK FOR ROADWAYS AND Al RFI ELDS.  Fi ni shed grade shall be 1 inch
bel ow t he adj oi ni ng grade of any surfaced area. New surfaces shall be
bl ended to existing areas.

.2.4.2 Field Area Debris

Field areas shall have debris and stones |larger than 3 inchesin any
di nensi on renoved fromthe surface.

.2.4. 3 Pr ot ecti on

Fi ni shed graded areas shall be protected from damage by vehicul ar or
pedestrian traffic and erosion.

.3  SEEDI NG

.3.1 Gener al

Prior to seeding, any previously prepared seedbed areas conpacted or
damaged by interimrain, traffic or other cause, shall be reworked to
restore the ground condition previously specified. Seeding operations
shal |l not take place when the wind velocity will prevent uniform seed

di stribution.

. 3.2 Equi prent Cal i bration

The equi pnent to be used and the methods of turfing shall be subject to the
i nspection and approval of the Contracting O ficer prior to conrencenent of
turfing operations. Immediately prior to the commencenent of turfing

operations, the Contractor shall conduct turfing equi pnent calibration
tests in the presence of the Contracting Oficer

.3.3 Applying Seed

.3.3.1 Br oadcast Seedi ng
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Seed shall be uniformy broadcast at the rate of 2.5 pounds per 1000
square feet using broadcast seeders. Half of seed shall be broadcast in
one direction, and the remainder at right angles to the first direction
Seed shall be covered to an average depth of 1/4 inch by disk harrow,
steel mat drag, cultipacker, or other approved device.

.3.3.2 Drill Seeding

Seed shall be uniformy drilled to an average depth of 1/2 inch and at the
rate of 2.5 pounds per 1000 square feet using equi pnent having drills not
nmore than 6-1/2 inches apart. Row markers shall be used with the dril
seeder.

.3.3.3 Rol I'i ng

I mredi ately after seeding, except for slopes 3-horizontal-to-1 vertical and
greater, the entire area shall be firmed with a roller not exceeding 90
pounds for each foot of roller width. Areas seeded with seed drills

equi pped with rollers shall not be rolled.

.3.4 Hydr oseedi ng

Seed and fertilizer shall be added to water and thoroughly nixed at the
followi ng rates per acre: Seed - 100 pounds; fertilizers - 800 pounds; and
mul ch - 1, 800 pounds.

.3.5 Wat er

Watering shall be started within 7 days after conpleting the seeded area.
Water shall be applied at a rate sufficient to ensure noist soil conditions
to a minimumdepth of 1 inch. Run-off and puddling shall be prevented.

.4 ERCSI ON CONTROL

4.1 Er osi on Control Materi al

Erosion control material, where indicated or required, shall be installed
in accordance with nmanufacturer's instructions. Placenent of the erosion
control material shall be acconplished w thout damage to installed materi al
or without deviation to finished grade.

.4.2 Tenporary Turf Cover

.4.2.1 Gener al

VWhen there are contract delays in the turfing operation or a quick cover is

required to prevent erosion, the areas designated for turf shall be seeded
with a tenmporary seed as directed by the Contracting Oficer.

.4.2.2 Application

VWhen no other turfing materials have been applied, the quantity of one half
of the required soil anendnments shall be applied and the area tilled in
accordance with paragraph SITE PREPARATI ON. Seed shall be uniformy
broadcast and applied at the rate of 2.5 pounds per 1000 square feet.

The area shall be watered as required.

.5  APPLI CATI ON OF PESTI Cl DE
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VWhen pestici de beconmes necessary to renove a pest or disease, a state-
certified applicator shall apply required pesticides in accordance w th EPA
| abel restrictions and recommendati ons. Hydraulic equi prent shall be
provided for the liquid application of pesticides with a | eak-proof tank
positive agitation methods, controlled application pressure and netering
gauges. A pesticide plan shall be provided to the Contracting O ficer as
stated i n paragraph SUBM TTALS.

.6 RESTORATI ON AND CLEAN UP
.6.1 Restorati on

Exi sting turf areas, pavenents and facilities that have been damaged from
the turfing operation shall be restored to original condition at
Contractor's expense.

.6.2 Cean Up

Excess and waste material shall be renmoved fromthe planting operation and
shal | be disposed of off the site. Adjacent paved areas shall be cl eaned.

.7 PROTECTI ON OF TURFED AREAS

I mredi ately after turfing, the area shall be protected against traffic or
ot her use by erecting barricades and providing signage as required, or as
directed by the Contracting Oficer.

.8 TURF ESTABLI SHVENT PERI GD
.8.1 Commencement

On completion of the last day of the turfing operation, the Turf
Establ i shment Period will be in effect for 2 nmonths or until accepted,
whi chever is later, for seeded areas.

.8.2 Satisfactory Stand of Turf
.8.2.1 Seeded Area

a. Lawn Area: A satisfactory stand of turf fromthe seeding
operation for a lawn area is defined as a mninumof 15 grass
pl ants per square foot. Bare spots shall be no |arger than 6
i nches square. The total bare spots shall not exceed 2 percent of
the total seeded area.

b. Field Area: A satisfactory stand of turf fromthe seeding
operation for a field area is defined as a m nimumof 10 grass
pl ants per square foot. The total bare spots shall not exceed 2
percent of the total seeded area.

.8.3 Mai nt enance During Establishnent Period

.8.3.1 Gener al

Mai nt enance of the turfed areas shall include eradicating weeds,

eradi cating insects and di seases, protecting enbanknents and ditches from

erosi on, naintaining erosion control materials and nul ch, protecting turfed
areas fromtraffic, nowing, watering, and post-fertilization

SECTI ON 02935 Page 12
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.8.3.2 Mowi ng

Field Areas: Field areas shall be nowed once during the season to a
m ni mum hei ght of 3 inches.

.8.3.3 \Watering

Watering shall be at intervals to obtain a noist soil condition to a
m ni mum depth of 1 inch. Frequency of watering and quantity of water
shall be adjusted in accordance with the growh of the turf. Run-off,
puddling and wilting shall be prevented.

.8.3.4 Post-Fertilization

Nitrogen carrier fertilizer shall be applied at the rate of 0.5 pounds per
1000 square feet after the first nonth.

.8.3.5 Pesti ci de

Treatment for di sease or pest shall be in accordance w th paragraph
APPLI CATI ON OF PESTI Cl DE.

.8.3.6 Repai r

The Contractor shall re-establish as specified herein, eroded, damaged or
barren areas. Ml ch shall also be repaired or replaced as required.

.8.3.7 Mai nt enance Report

A witten record shall be furnished to the Contracting O ficer of the
mai nt enance wor k perfor ned.

.9 FI NAL ACCEPTANCE
.9.1 Prelim nary Inspection

Prior to the conpletion of the Turf Establishment Period, a prelimnary

i nspection shall be held by the Contracting Oficer. Tinme for the

i nspection shall be established in witing. The acceptability of the turf
in accordance with the Turf Establishnment Period shall be determ ned. An
unacceptabl e stand of turf shall be repaired as soon as turfing conditions
permt. \When any portion of the surface beconmes gullied or other w se
damaged or treatnent is destroyed, the affected portion shall be repaired
to re-establish condition any grade of soil and treatnent prior to injury,
as directed. Repair work required because of faulty operations or
negl i gence of the part of the Contractor shall be performed w thout cost to
t he CGovernnent.

.9.2 Fi nal | nspection

A final inspection shall be held by the Contracting O ficer to deternine
that deficiencies noted in the prelimnary inspection have been corrected.
Time for the inspection shall be established in witing.

-- BEnd of Section --
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SECTI ON 16375

ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI Cl12.1 (1995) Code for Electricity Metering

ANSI C12.4 (1984; R 1990) Mechani cal Demand Regi sters
ANSI C12.10 (1987) El ectromechani cal Watthour Meters
ANSI C12.11 (1987; R 1993) Instrument Transformers for

Revenue Metering, 10 kV BIL through 350 kV
BIL (0.6 kV NSV through 69 kV NSV)

ANSI C29.1 (1988) Electrical Power Insulators - Test
Met hods
ANSI C37.16 (1988; C37.16a) Low Voltage Power Circuit

Breakers and AC Power Circuit Protectors -
Preferred Ratings, Rel ated Requirenents,
and Application Recommendati ons

ANSI C37. 46 (1981; R 1992) Power Fuses and Fuse
Di sconnecting Swi tches

ANSI C37.50 (1989) Switchgear, Low Voltage AC Power
Circuit Breakers Used in Enclosures - Test
Pr ocedur es

ANSI C37.72 (1987) Manual | y- Qper at ed Dead- Front,
Padmount ed Switchgear with
Load-Interrupting Switches and Separabl e
Connectors for Alternating-Current Systens

ANSI C37.121 (1989) Switchgear, Unit Substations
Requi renent s

ANSI C57.12.13 (1982) Conformance Requirenents for
Liquid-Filled Transformers Used in Unit
Installations, Including Unit Substations

ANSI C57.12.21 (1980) Requirenents for Pad- Munt ed,
Conpart nent al - Type, Sel f- Cool ed,
Si ngl e- Phase Distribution Transforners
wi t h Hi gh- Vol tage Bushi ngs; (Hi gh-Voltage,
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ANSI

ANSI

ANSI

ANSI

ANSI

ANSI

ANSI

C57.12. 26

C57.12. 27

C57.12. 28

C80.1

C119.1

C135. 30

.1

PADS

34 500 Gd Y/19 920 Volts and Bel ow;
Low Vol t age, 240/120; 167 kVA and Smal |l er)

(1993) Pad- Mount ed Conpartnental - Type,
Sel f - Cool ed, Three-Phase Distribution
Transformers for Use with Separable

I nsul at ed Hi gh- Vol t age Connectors,

H gh- Vol tage, 34 500 G'd Y/19 920 Volts
and Bel ow; 2500 kVa and Smal | er

(1982) Conformance Requirenents for
Liquid-Filled Distribution Transfornmers
Used in Pad- Mounted Installations,

I ncluding Unit Substations

(1988) Switchgear and Transformers -
Padmount ed Equi prent - Enclosure Integrity

(1990) Rigid Steel Conduit - Zi nc Coated

(1986) Seal ed | nsul at ed Under ground
Connector Systens Rated 600 Volts

(1988) Zinc-Coated Ferrous Ground Rods for
Over head or Underground Line Construction

(1992) Specifications and D nensions for
Wod Pol es

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 48

ASTM A 123

ASTM A 153

ASTM B 8

ASTM B 117

ASTM C 478

ASTM D 923

ASTM D 1654

ASTM D 2472

ASTM D 4059

(1994a) Gay Iron Castings

(1989a) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Iron and Steel Products

(1996) Zinc Coating (Hot-Dip) on Iron and
St eel Hardware

(1993) Concentric-Lay-Stranded Copper
Conductors, Hard, Medium Hard, or Soft

(1994) Operating Salt Spray (Fog) Testing
Appar at us

(1994) Precast Reinforced Concrete Manhol e
Sect i ons

(1991) Sanpling Electrical Insulating
Li qui ds

(1992) Evaluation of Painted or Coated
Speci mens Subj ected to Corrosive

Envi ronnent s

(1992) Sul fur Hexafl uoride

(1991) Analysis of Polychlorinated
Bi phenyl s in Insulating Liquids by Gas
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Chr omat ogr aphy
ASTM F 883 (1990) Padl ocks
ASSOC!| ATI ON OF EDI SON | LLUM NATI NG COVPANI ES ( AEI O)
AEI C CS5 (1994) Specifications for Cross-linked
Pol yet hyl ene I nsul ated Shi el ded Power
Cabl es Rated 5 Through 46 kV
AEI C CS6 (1987; Rev Mar 1989) Ethyl ene Propyl ene
Rubber I nsul ated Shi el ded Power Cabl es
Rated 5 Through 69 kV
FACTORY MUTUAL ENG NEERI NG AND RESEARCH (FM

FM P7825 (1995; Supple I; Supple Il; Supple IIl)
Approval Cuide

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGQ NEERS (| EEE)
| EEE C2 (1997) National Electrical Safety Code
| EEE C37.1 (1994) | EEE Standard Definition,
Speci fication, and Anal ysis of Systens

Used for Supervisory Control, Data
Acqui sition, and Automatic Control

| EEE C37.2 (1991) Electrical Power System Device
Functi on Nunbers

| EEE C37. 13 (1990) Low Voltage AC Power Gircuit
Breakers Used in Encl osures

| EEE C37.20.1 (1993) Metal - Encl osed Low Vol t age Power
Circuit-Breaker Sw tchgear

| EEE C37.20. 2 (1993; C37.20.2b) Metal-d ad and
St ati on- Type Cubicl e Swi tchgear

| EEE C37.20.3 (1987) Metal -Encl osed Interrupter
Swi t chgear

| EEE C37. 23 (1987; R 1991) Cuide for Metal-Encl osed

Bus and Cal cul ati ng Losses in
| sol at ed- Phase Bus

| EEE C37. 30 (1992) Definitions and Requirenents for
H gh-Voltage Air Switches, Insulators, and
Bus Supports

| EEE C37. 34 (1994) Test Code for Hi gh-Voltage Air
Swi t ches
| EEE C37.41 (1994) Design Tests for Hi gh-Voltage

Fuses, Distribution Encl osed Single-Pole
Air Switches, Fuse Disconnecting Switches,
and Accessori es
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| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

C37.

C37.

C37.

C37.

C57.

C57.

C57.

Co2.

Co2.

Co2.

Std

Std

Std

Std

Std

Std

Std

63

90

90.

98

12.

13

98

11

48

81

100

242

386

399

404

00
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(1984; R 1990) Requirenents for Overhead,
Pad- Mount ed, Dry-Vault, and Subnersible
Aut omatic Line Sectionalizer for AC Systens

(1989) Rel ays and Rel ay Systens Associ at ed
with Electric Power Apparatus

(1989; R 1991) | EEE Standard Surge
Wthstand Capability (SW) Tests for
Protective Rel ays and Rel ay Systens

(1987; R 1991) Seismic Testing of Rel ays

(1993) | EEE Standard General Requirenents
for Liquid-Inmrersed Distribution, Power,
and Regul ating Transformners

(1993) Instrument Transformners
(1993) Cuide for Transformer |npul se Tests

(1989; R 1994) Surge Arresters for ac
Power Circuits

(1987; R 1994) Cuide for the Application
of Gapped Silicon-Carbide Surge Arresters
for Alternating Current Systens

(1993) | EEE Standard Metal - Oxi de Surge
Arresters for AC Power Circuits

(1996) Standard Test Procedures and
Requi renents for Alternating-Current Cable
Term nations 2.5 kV through 765 kV

(1983) Cuide for Measuring Earth
Resistivity, Gound |Inpedance, and Earth
Surface Potentials of a Ground System
(Part 1)

(1992) I EEE Standard Dictionary of
El ectrical and El ectronics Terns

(1986; R 1991) Recommended Practice for
Protecti on and Coordi nati on of Industrial
and Comerci al Power Systens

(1995) Separabl e Insul ated Connect or
Systens for Power Distribution Systens
Above 600V

(1990) Recommended Practice for Industrial
and Comerci al Power System Anal ysis

(1993) Cable Joints for Use with Extruded
Dielectric Cable Rated 5000 V through 46
000 V and Cable Joints for Use with

Lam nated Diel ectric Cable Rated 2500 V
Thr ough 500 000 V
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| EEE

| EEE

NENMA

NENMA

NENA

NENMA

NENMA

NENMA

NENA

NENA

NENA

NENA

NENA

NENA

NENA

NENA

NENA

NFPA

UL 6

Std 590

Std 592

BU

FB

FU

LA

PB

PB

SG

SG

SG

TC

TC

TC

70

PADS

(1977; R 1991) |EEE Cabl e Pl owing Gui de

(1990) Exposed Sem conducting Shields on
Prenol ded H gh Vol tage Cabl e Joints and
Separ abl e I nsul ated Connectors

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

1

(1993) Ml ded Case Circuit Breakers and
Mol ded Case Switches

(1994) Busways

(1993) Fittings, Cast Metal Boxes and
Conduit Bodies for Conduit and Cable
Assenbl i es

(1986) Low Voltage Cartridge Fuses

(1992) Surge Arresters

(1990) Panel boards

(1989) Deadfront Distribution Sw tchboards
(1993) Hi gh Vol tage Fuses

(1990) Low Voltage Power Circuit Breakers

(1990) Power Sw tchgear Assenblies

(1990) Corrugated Pol yol efin Coil able
Plastic Utilities Duct

(1990) PVC and ABS Plastic Uilities Duct
for Underground Installation

(1990) Smoot h-Wall Coil abl e Pol yet hyl ene
El ectrical Plastic Duct

(1993)

Cr oss- Li nked- Ther noset t i ng- Pol yet hyl ene-
Insulated Wre and Cable for the

Transni ssion and Distribution of

El ectrical Energy

(1993) Et hyl ene- Propyl ene- Rubber - I nsul at ed
Wre and Cable for the Transm ssion and
Distribution of Electrical Energy

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)

(1996) National Electrical Code

UNDERWRI TERS LABORATORI ES (UL)

(1993; Rev March 96) Rigid Metal Conduit
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UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

.2

2.1

198C

198D

198E

198H

467

486A

486B

489

510

514A

651

854

857

1242

1684

GENERAL REQUI REMENTS

Ter m nol ogy

PADS

(1986; Rev thru Jun 1993)

H gh-Interrupting-Capacity Fuses,
Current-Limting Types

(1995) d ass K Fuses

(1988; Rev Jul 1988) d ass R Fuses
(1988; Rev thru Nov 1993) Cass T Fuses

(1993; Rev thru Aug 1996) G oundi ng and
Bondi ng Equi prment

(1991; Rev Cct 1991) Wre Connectors and
Sol dering Lugs for Use w th Copper
Conduct ors

(1991; Rev thru Oct 1996) Wre Connectors
for Use with Al um num Conduct ors

(1996) Mbl ded-Case Circuit Breakers and
Circuit-Breaker Encl osures

(1994) Insul ating Tape
(1996) Metallic Qutlet Boxes
(1995) Schedule 40 and 80 Rigid PVC Conduit

(1996; Rev May 1996) Service-Entrance
Cabl es

(1994; Rev Cct 1994) Busways and
Associ ated Fittings

(1996) Internediate Metal Conduit

(1993) Reinforced Thernosetting Resin
Condui t

Term nol ogy used in this specification is as defined in IEEE Std 100.

. 2.2

Servi ce Conditions

Itens provided under this section shall be specifically suitable for the
foll owi ng service conditions:

3

a.

b

C.

SUBM TTALS

Frequency 60 HZ

Sei snm ¢ Zone 2B

Anmbi ent Tenperature 95 degrees F
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Governnment al approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data
Fault Current and Protective Devices Coordinati on Studies; GA

The study shall be subnmitted with protective device equi prent submttals.
Not time extension or simlar contract nodifications will be granted for
work arising out of the requirenents for this study. Approval of
protective devices proposed shall be based on recommendati ons of this
study. The Governnent shall not be held responsible for any changes to
equi prent, device ratings, settings, or additional |abor for installation
of equi prent or devices ordered and/or procured prior to approval of the
st udy.

Manuf acturer's Catal og Data; GA

Catal og cuts, brochures, circulars, specifications, product data, and
printed information in sufficient detail and scope to verify conpliance
with the requirenents of the contract docunents.

Mat erial and Equi prent Lists; FIO

A conplete item zed listing of equipnent and materials proposed for

i ncorporation into the work. Each entry shall include an item nunber, the
quantity of itenms proposed, and the nane of the manufacturer of each such
item

Install ati on Procedures; FIOQO.

As a minimum installation procedures for transforners, and nedi umvoltage
cable term nations and spli ces.

Procedures shall include cable pulling plans, diagranms, instructions, and
precautions required to install, adjust, calibrate, and test the devices
and equi pnent.

SD- 04 Dr awi ngs
Electrical Distribution System FIQ

Detail drawi ngs consisting of equi prment draw ngs, illustrations, schedul es,
i nstructions, diagrans manufacturers standard installation draw ngs and
other information necessary to define the installation and enable the
Government to check conformity with the requirements of the contract

dr awi ngs.

If departures fromthe contract draw ngs are deemed necessary by the
Contractor, conplete details of such departures shall be included with the
detail drawi ngs. Approved departures shall be nmade at no additional cost
to the Governnent.

Detail drawi ngs shall show how conponents are assenbl ed, function together
and how they will be installed on the project. Data and draw ngs for
conmponent parts of an itemor systemshall be coordinated and submitted as
a unit. Data and draw ngs shall be coordinated and included in a single

SECTI ON 16375 Page 10
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subm ssion. Miltiple subm ssions for the same equi pment or system are not
accept abl e except where prior approval has been obtained fromthe
Contracting O ficer. In such cases, a list of data to be submitted |ater
shall be included with the first subm ssion. Detail draw ngs shall consi st
of the foll ow ng:

a. Detail draw ngs show ng physical arrangenment, construction
details, connections, finishes, materials used in fabrication,
provisions for conduit or busway entrance, access requirenents for
installation and mai nt enance, physical size, electrical
characteristics, foundation and support details, and equi prent
wei ght. Draw ngs shall be drawn to scal e and/or dinmensioned. All
optional itens shall be clearly identified as included or excluded.

b. Internal wiring diagranms of equi pment showing wiring as actually
provided for this project. External wring connections shall be
clearly identified.

Detail drawi ngs shall as a mininumdepict the installation of the follow ng
itens:

a. Mediumvoltage cables and accessories including cable installation
pl an.

b. Transforners.
c. Pad-nmounted | oadbreak sw tches.
As-Built Draw ngs; FIO

The as-built drawi ngs shall be a record of the construction as installed.
The drawi ngs shall include the information shown on the contract draw ngs
as well as deviations, nodifications, and changes fromthe contract

drawi ngs, however minor. The as-built drawi ngs shall be a full sized set
of prints marked to reflect deviations, nodifications, and changes. The
as-built drawi ngs shall be conplete and show the | ocation, size,

di mensi ons, part identification, and other information. Additional sheets
may be added. The as-built drawi ngs shall be jointly inspected for
accuracy and conpl eteness by the Contractor's quality control
representative and by the Contracting Oficer prior to the subm ssion of
each nmonthly pay estimate. Upon conpletion of the work, the Contractor
shall provide three full sized sets of the marked prints to the Contracting
Oficer for approval. |If upon review, the as-built drawings are found to
contain errors and/or om ssions, they will be returned to the Contractor
for correction. The Contractor shall correct and return the as-built
drawi ngs to the Contracting O ficer for approval within 10 cal endar days
fromthe tine the drawings are returned to the Contractor.

SD- 09 Reports
Factory Test; FIO

Certified factory test reports shall be subm tted when the nmanufacturer
performs routine factory tests, including tests required by standards
listed in paragraph REFERENCES. Results of factory tests performed shall
be certified by the manufacturer, or an approved testing | aboratory, and
submtted within 7 days followi ng successful conpletion of the tests. The
manuf acturer's pass-fail criteria for tests specified in paragraph FIELD
TESTI NG shal | be incl uded.
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Field Testing; GA

A proposed field test plan, 20 days prior to testing the installed system

No field test shall be performed until the test plan is approved. The test
pl an shall consist of conplete field test procedures including tests to be
performed, test equi pnent required, and tolerance linmts.

Test Reports; GA
Si x copies of the informati on described belowin 8-1/2 by 11 inch binders
having a mni mum of three rings, including a separate section for each
test. Sections shall be separated by heavy plastic dividers with tabs.

a. Alist of equipnent used, with calibration certifications.

b. A copy of neasurenents taken

c. The dates of testing.

d. The equi prent and values to be verified.

e. The condition specified for the test.

f. The test results, signed and dat ed.

g. A description of adjustnents made.
Cable Installation Reports; GA
Si x copies of the informati on described belowin 8-1/2 by 11 inch binders
having a mni mum of three rings fromwhich material may readily be renoved
and replaced, including a separate section for each cable pull. Sections
shal |l be separated by heavy plastic dividers with tabs, with all data
sheets signed and dated by the person supervising the pull

a. Site layout drawing with cable pulls nunmerically identified.

b. A list of equipnent used, with calibration certifications. The
manuf acturer and quantity of |ubricant used on pull.

c. The cable manufacturer and type of cable.

d. The dates of cable pulls, tinme of day, and anbient tenperature.

e. The length of cable pull and cal cul ated cable pulling tensions.

f. The actual cable pulling tensions encountered during pull

SD- 13 Certificates
Mat eri al s and Equi prent; FI QO
VWere materials or equi pnent are specified to conformto the standards of
the Underwriters Laboratories (UL) or to be constructed or tested, or both,
in accordance with the standards of the American National Standards
Institute (ANSI), the Institute of Electrical and El ectronics Engi neers

(IEEE), or the National Electrical Manufacturers Association (NEMA), the
Contractor shall submt proof that the itens provided conformto such
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requi renents. The | abel of, or listing by, UL will be acceptable as
evidence that the items conform Either a certification or a published
catal og specification data statenment, to the effect that the itemis in
accordance with the referenced ANSI or |EEE standard, will be acceptable as
evi dence that the itemconfornms. A simlar certification or published
catal og specification data statement to the effect that the itemis in
accordance with the referenced NEMA standard, by a conpany listed as a
menber conpany of NEMA, will be acceptable as evidence that the item
conforms. In lieu of such certification or published data, the Contractor
may submit a certificate froma recognized testing agency equi pped and
conpetent to performsuch services, stating that the itens have been tested
and that they conformto the requirenents listed, including nmethods of
testing of the specified agencies. Conpliance with above-naned

requi renents does not relieve the Contractor fromconpliance with any other
requi renents of the specifications.

Cable Splicer Qualification; FIO

A certification that contains the nanes and the qualifications of people
recomended to performthe splicing and term nation of medi umvoltage
cabl es approved for installation under this contract. The certification
shal | indicate that any person reconmended to perform actual splicing and
term nati ons has been adequately trained in the proper techni ques and have
had at | east three recent years of experience in splicing and term nating
the sane or sinmilar types of cables approved for installation. In
addi ti on, any person reconmended by the Contractor may be required to
performa practice splice and termnation, in the presence of the
Contracting O ficer, before being approved as a qualified installer of
medi um vol tage cables. |If that additional requirenment is inposed, the
Contractor shall provide short sections of the approved types of cables
along with the approved type of splice and term nation kits, and detail ed
manuf acturer's instruction for the proper splicing and term nation of the
approved cabl e types.

Cable Installer Qualifications; FIO

The Contractor shall provide at |east one onsite person in a supervisory
position with a docunentable | evel of conpetency and experience to
supervise all cable pulling operations. A resune shall be provided show ng
the cable installers' experience in the last three years, including a list
of references conplete with points of contact, addresses and tel ephone
nunbers.

SD- 19 OPERATI ON AND MAI NTENANCE MANUALS
Electrical Distribution System GA

Si x copies of operation and mai ntenance manual s, within 7 cal endar days
followi ng the conpletion of tests and including assenbly, installation
operation and mai ntenance instructions, spare parts data which provides
supplier nane, current cost, catal og order nunber, and a recommended |i st

of spare parts to be stocked. Manuals shall also include data outlining
detail ed procedures for systemstartup and operation, and a troubl eshooting
gui de which |ists possible operational problens and corrective action to be
taken. A brief description of all equipnent, basic operating features, and
routi ne mai ntenance requirenents shall also be included. Docunents shal

be bound in a binder marked or identified on the spine and front cover. A
tabl e of contents page shall be included and narked with pertinent contract
i nformati on and contents of the manual. Tabs shall be provided to separate
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di fferent types of docunents, such as catal og ordering information

drawi ngs, instructions, and spare parts data. |ndex sheets shall be
provi ded for each section of the manual when warranted by the quantity of
docunents included under separate tabs or dividers.

Three additional copies of the instructions manual shall be provided within
30 cal endar days follow ng the manual s.

1.4 DELI VERY, STORAGE, AND HANDLI NG

Devi ces and equi prent shall be visually inspected by the Contractor when
recei ved and prior to acceptance from conveyance. Stored itens shall be
protected fromthe environnent in accordance with the manufacturer's
published instructions. Danmaged itens shall be replaced. G filled
transformers and swi tches shall be stored in accordance with the

manuf acturer's requirenments. Wod poles held in storage for nore than 2
weeks shall be stored in accordance with ANSI 6.1. Handling of wood pol es
shall be in accordance with ANSI (6.1, except that pointed tools capable of
produci ng i ndentations nore than 1 inch in depth shall not be used. Meta
pol es shall be handl ed and stored in accordance with the manufacturer's

i nstructions.

1.5 EXTRA MATERI ALS

One additional spare fuse or fuse elenment for each furnished fuse or fuse
el ement shall be delivered to the contracting officer when the electrica
systemis accepted. Two conplete sets of all special tools required for
mai nt enance shall be provided, conplete with a suitable tool box. Speci al
tools are those that only the manufacturer provides, for special purposes
(to access conpartnents, or operate, adjust, or maintain special parts).

PART 2 PRODUCTS
2.1 STANDARD PRODUCT

Mat erial and equi pnent shall be the standard product of a manufacturer
regul arly engaged in the manufacture of the product and shall essentially
duplicate itenms that have been in satisfactory use for at |east 2 years
prior to bid opening. Itens of the same classification shall be identica
i ncl udi ng equi pnent, assenblies, parts, and conponents.

2.2 NAMVEPLATES
2.2.1 Cener al

Each maj or conponent of this specification shall have the manufacturer's
nane, address, type or style, nodel or serial nunber, and catal og nunber on
a nanepl ate securely attached to the equi prment. Naneplates shall be nade
of noncorrosive netal. Equipnment containing liquid dielectrics shall have
the type of dielectric on the naneplate. Sectionalizer switch nanmepl ates
shall have a schematic with all switch positions shown and | abeled. As a

m ni mum nanepl ates shall be provided for transformers, circuit breakers,
meters, switches, and sw tchgear

2.2.2 Liquid-Filled Transformer Nanepl ates
Power transfornmers shall be provided with naneplate information in

accordance with | EEE C57.12.00. Nanepl ates shall indicate the nunber of
gal l ons and conposition of liquid-dielectric, and shall be permanently
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marked with a statenment that the transforner dielectric to be supplied is
non- pol ychl ori nat ed bi phenyl. If transformer nanmeplate is not so marked,
the Contractor shall furnish manufacturer's certification for each
transfornmer that the dielectric is non-PCB classified, with less than 50
ppm PCB content in accordance with paragraph LI QU D D ELECTRI CS.
Certifications shall be related to serial nunbers on transforner

nanepl ates. Transforner dielectric exceeding the 50 ppm PCB content or
transformers without certification will be considered as PCB insul ated and
wi Il not be accepted.

.3 CORROSI ON PROTECTI ON

.3.1 Al umi num Material s

Al um num shal |l not be used.
.3.2 Ferrous Metal WMaterials
.3.2.1 Har dwar e

Ferrous nmetal hardware shall be hot-dip gal vanized i n accordance wi th ASTM
A 153 and ASTM A 123.

.3.2.2 Equi pnent

Equi prent and conponent itens, including but not limted to transforner
stations and ferrous nmetal |um naries not hot-dip gal vani zed or porcelain
enanel finished, shall be provided with corrosion-resistant finishes which
shall withstand 120 hours of exposure to the salt spray test specified in
ASTM B 117 wi thout | oss of paint or release of adhesion of the paint prinmer
coat to the nmetal surface in excess of 1/16 inch fromthe test mark. The
scribed test nmark and test evaluation shall be in accordance with ASTM D
1654 with a rating of not less than 7 in accordance with TABLE 1,
(procedure A). Cut edges or otherw se damaged surfaces of hot-dip

gal vani zed sheet steel or m Il gal vani zed sheet steel shall be coated with
a zinc rich paint conformng to the manufacturer's standard.

.3.3 Fi ni shi ng

Pai nting required for surfaces not otherw se specified and finish painting
of items only prined at the factory shall be as specified in Section 09900
PAI NTI NG, GENERAL.

.4 CABLES

Cabl es shall be single conductor type unless otherw se indicated.

4.1 Conduct or Materi al

Under ground cabl es shall be of soft drawn copper conductor material.

.4.2 Medi um Vol t age Cabl es

.4.2.1 Gener al

Medi um vol t age cabl es shall conformto the requirements of NEMA WC 8 for

cables utilizing ethyl ene-propyl ene-rubber (EPR) insulation. Cables shall
be in accordance with the requirenents of NFPA 70.
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.4.2.2 I nsul ati on

Cabl es shall utilize ethyl ene-propyl ene-rubber (EPR) insulation. Cables
shall be provided with 133 percent insulation |evel.

.4.2.3 Jacket s

Cabl es shall be provided with a nonnetallic jacket. Concentric neutral
cables for direct buried applications shall have a noisture-resistant,
nonnetal lic jacket rated for direct burial

.4.2. 4 Shi el di ng

Cabl es rated for above 2 kV shall have both conductor and insul ation
shi el ding for each phase.

.4.2.5 Rat i ngs
Medi um vol t age cables shall be rated for a circuit voltage of 15 kV.
.4.3 Low Vol t age Cabl es

Cabl es shall be rated 600 volts and shall conformto the requirenents of
NFPA 70. Cables shall utilize ethyl ene-propyl ene-rubber (EPR) insul ation
and shall conformto the requirenments of NEMA WC 8.

.4.3.1 I n Duct

Cabl es shall be single-conductor cable, Type RHW THW THW, TW USE, or
XHHW i n accordance wi th NFPA 70.

.5 CABLE JAO NTS, TERM NATI ONS, AND CONNECTORS
.5.1 Medi um Vol t age Cabl e Joints

Medi um vol tage cable joints shall conply with EEE Std 404 and | EEE Std 592.
Medi um vol t age cable term nations shall comply with IEEE Std 48. Joints
shal |l be the standard products of a manufacturer and shall be either of the

factory preforned type or of the kit type containing tapes and ot her
required parts. Joints shall have ratings not |ess than the ratings of the
cables on which they are installed. Splice kits may be of the

heat - shri nkabl e type for voltages up to 15 kV. Joints used in manhol es,
handhol es, vaults and pull boxes shall be certified by the manufacturer for
wat er pr oof , subnersi bl e applications.

.5.2 Low Vol t age Cabl e Splices

Low vol tage cable splices and term nations shall be rated at not | ess than

600 Volts. Splices in conductors No. 10 AWG and smal |l er shall be made with

an insul ated, solderless, pressure type connector, confornmng to the

applicable requirements of UL 486A. Splices in conductors No. 8 AWs and

| arger shall be made with noninsul ated, sol derless, pressure type

connector, conformng to the applicable requirenments of UL 486A and UL 486B
Splices shall then be covered with an insulation and jacket materi al

equi valent to the conductor insulation and jacket. Splices bel ow grade or
in wet |ocations shall be sealed type conforming to ANSI C119.1 or shall be

wat er proofed by a sealant-filled, thick wall, heat shrinkable,

t hernmosetting tubing or by pouring a thernosetting resin into a nold that

surrounds the joined conductors.
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5.3 Term nati ons

Term nations shall be in accordance with IEEE Std 48, Cass 1 or Cass 2;
of the nol ded el astoner, wet-process porcelain, prestretched el astoner,
heat - shri nkabl e el astomer, or taped type. Acceptable elastonmers are
track-resistant silicone rubber or track-resistant ethylene propyl ene
conmpounds, such as et hyl ene propyl ene rubber or ethyl ene propyl ene di ene
nmonomner. Separabl e insul ated connectors may be used for apparatus

term nati ons, when such apparatus is provided with suitable bushings.

Term nations shall be of the outdoor type, except that where installed

i nsi de outdoor equi pnent housi ngs which are seal ed agai nst nor nal
infiltration of noisture and outside air, indoor, Class 2 term nations are
acceptable. Cass 3 terminations are not acceptable. Term nations, where
requi red, shall be provided with nounting brackets suitable for the

i ntended installation and with groundi ng provisions for the cable
shielding, netallic sheath, and arnor.

.5.3.1 Factory Prefornmed Type

Mol ded el ast oner, wet-process porcelain, prestretched, and heat-shrinkabl e
term nations shall utilize factory preformed conponents to the nmaxi mum
extent practicable rather than tape build-up. Termnations shall have
basic inpulse levels as required for the systemvoltage |evel

.5.3.2 Taped Term nati ons

Taped term nations shall use standard termnation kits providing term na
connectors, field-fabricated stress cones, and rain hoods. Term nations
shall be at least 20 inches long fromthe end of the tapered cable jacket
to the start of the term nal connector, or not less than the kit

manuf acturer's recommendati ons, whichever is greater

.6 CONDUI T AND DUCTS

Duct lines shall be concrete-encased, thin-wall type.

.6.1 Metallic Conduit

Ri gi d gal vani zed steel conduit shall conply with UL 6 and ANSI C80. 1.
Metallic conduit fittings and outlets shall conply with UL 514A and NEVA FB
1

.6.2 Nonnetal | i ¢ Ducts

.6.2.1 Concrete Encased Ducts

UL 651 Schedule 40 or NEMA TC 6 Type EB

.6.3 Condui t Seal i ng Conmpound

Compounds for sealing ducts and conduit shall have a putty-Ilike consistency
wor kabl e with the hands at tenperatures as | ow as 35 degrees F, shal

neither slunp at a tenperature of 300 degrees F, nor harden materially when
exposed to the air. Conmpounds shall adhere to clean surfaces of fiber or
plastic ducts; netallic conduits or conduit coatings; concrete, masonry, or
| ead; any cabl e sheaths, jackets, covers, or insulation materials; and the
common netals. Compounds shall forma seal wthout dissolving, noticeably
changi ng characteristics, or renmoving any of the ingredients. Conmpounds
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shall have no injurious effect upon the hands of worknmen or upon materials.
.7 MANHOLES AND HANDHOLES

Manhol es and handhol es shall be as indicated. Strength of manhol es and
handhol es and their franes and covers shall conformto the requirenments of
| EEE C2. Precast-concrete manhol es shall have the required strength

est abl i shed by ASTM C 478. Frames and covers shall be made of gray cast
iron and a machi ne-fini shed seat shall be provided to ensure a matching
joint between frame and cover. Cast iron shall conmply with ASTM A 48,

QG ass 30B, minimum Handhol es for |ow voltage cables installed in parking
| ots, sidewal ks, and turfed areas shall be fabricated froman aggregate
consi sting of sand and with conti nuous woven gl ass strands having an
overal |l conmpressive strength of at |east 10,000 psi and a flexural strength
of at least 5,000 psi. Handhole covers in sidewal ks, and turfed areas
shall be of the same material as the box. Concrete pull boxes shall consi st
of precast reinforced concrete boxes, extensions, bases, and covers.

.8 TRANSFORMERS

Transformers, substations, and sw tchgear shall be of the outdoor type
having the ratings and arrangenents indicated. Mediumvoltage ratings of
cable term nations shall be 15 kV between phases for 133 percent insul ation
| evel .

.8.1 Pad- Mount ed Transforners

Pad- mount ed transforners shall conply with ANSI C57.12.26 and shall be of
the radial type. Pad-nounted transfornmer stations shall be assenbl ed and
coordi nated by one manufacturer and each transformer station shall be

shi pped as a conplete unit so that field installation requirenents are
l[imted to nmounting each unit on a concrete pad and connecting it to
primary and secondary lines. Stainless steel pins and hinges shall be
provided. Barriers shall be provided between hi gh- and | ow voltage
conpartnents. High-voltage conpartnent doors shall be interlocked wth

| owvol t age conpartnment doors to prevent access to any high-voltage section
unless its associated | ow voltage section door has first been opened.
Compartnments shall be sized to nmeet the specific dinensional requirenents
of ANSI C57.12.26. Pentahead | ocking bolts shall be provided wth

provi sions for a padl ock.

.8.1.1 H gh- Vol t age Conpartnents

The hi gh-vol tage conpartnent shall be dead-front construction. Primary
swi tching and protective devices shall include |oadbreak swtching,

oi |l -imrersed, current-limting, bayonet-type fuses, medi umvoltage

separ abl e | oadbreak connectors, universal bushing wells and inserts or

i ntegral one piece bushings and surge arresters. Fuses shall conply with
the requi renents of paragraph PROTECTI VE DEVI CES. The switch shall be
mount ed inside transforner tank with switch operating handle |located in
hi gh- vol t age conpartnent and equi pped with nmetal |oop for hook stick
operation. Fuses shall be interlocked with switches so that fuses can be
renoved only when the associated switch is in the "OPEN' position.

Adj acent to nmedi um vol tage cabl e connections, a nanepl ate or equival ent
stencilled inscription shall be provided inscribed "DO NOT OPEN CABLE
CONNECTORS UNLESS SWTCH IS OPEN." Surge arresters shall be fully

i nsul ated and configured to termi nate on the sane bushing as the prinmary
cabl e by neans of a | oadbreak, feed-through bushing insert.
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2.8.1.2 Load- Break Switch

Radi al -feed oil-imersed type rated at 15 kV BIL, with a continuous current
rati ng and | oad-break rating of 200 anpere, and a make-and-latch rating of
10,000 rms anperes symmetrical. Locate the switch handle in the

hi gh- vol t age conpart nent
2.8.1.3 Transformer Tank Secti ons

Transfornmers shall conply with | EEE C57.12. 00, ANSI C57.12.21, and ANS|
C57.12.26 and shall be of the mineral oil-insulated type. Transforners
shal |l be suitable for outdoor use and shall have 2 separate wi ndi ngs per
phase. Standard NEMA primary taps shall be provided. Were primry taps
are not specified, 4, 2-1/2 percent rated kVA hi gh-voltage taps shall be
provi ded bel ow rated, primary voltage. Qperating handles for primary tap
changers for de-energi zed operation shall be |located within high-voltage
conpartnments, externally to transformer tanks. Adjacent to the tap changer
operating handl e, a naneplate or equivalent stenciled inscription shall be
provi ded and inscribed "DO NOT OPERATE UNDER LQAD." Transforner ratings at
60 Hz shall be as foll ows:

Three-phase capacity . ...... .. e 112.5 kVA
L MpedanCe . .. 2 %
Tenperature RiSe .. ... 65 degrees C
High-voltage winding ........... ... . i, 12,470 volts.
H gh-voltage winding connections .......... ... .. .. del t a.
Lowvoltage winding ......... .. e 208/ 120 vol ts.
Lowvol tage winding CoOnNNeCtionNSs ...... ... ... ...y wye

2.8.1.4 Low Vol t age Cabl e Conpartnents

Neutrals shall be provided with fully-insul ated bushings. d anp type cable
term nations, suitable for copper conductors entering from bel ow, shall be
provi ded as necessary.

2.8.1.5 Accessori es

H gh-vol t age warni ng signs shall be permanently attached to each side of
transfornmer stations. Voltage warning signs shall conply with | EEE C2.
Copper-faced steel or stainless steel ground connection pads shall be
provided in both the high- and | ow vol tage conpartnents.

I nsul at ed- bushi ng-type parki ng stands shall be provi ded adjacent to each
separ abl e | oad-break el bow to provide for cable isolation during
sectionalizing operations.

2.8.2 Pad- Mount ed Sectionalizers

Pad- mount ed, sectionalizing switches shall conformto the requirenents of
| EEE C37.63. The switchgear shall be configured with one incom ng
conpartnment for radial-feed equi pped with air-insulated, |oad-interrupter
swi tches, as indicated. The outgoing conpartnents shall be provided wth
non-recl osi ng sectionalizers.
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2.8.2.1 Rat i ngs

Ratings at 60 Hz shall be:

Nom nal voltage (KV) ... .. 12. 47
Rated maxi mum vol tage (KV) ... .. 15.
Rated continuous current (A) .. ... 200.
Three-second short-tinme current-carrying capacity (kA ................ 20
BIL (KV) oottt e e e 95.

2.8.2.2 Encl osur es

Swi t chgear encl osures shall be of freestanding sel f-supporting construction
provided with separate incom ng and outgoi ng conpartnents configured for
bottom cabl e entry. Enclosures shall be of deadfront construction

provided with a hinged door for access to each conpartnent, and conformto
the requirenents of ANSI C57.12.28, ANSI C37.72, and | EEE C37. 20. 3,
Category A.

2.9 PROTECTI VE DEVI CES
2.9.1 Fuses, Medium Vol tage, Including Current-Limting
2.9.1.1 Construction

Units shall be suitable for outdoor use. Fuses shall have integra
bl owmn-fuse indicators. Al ratings shall be clearly visible.

2.9.1.2 Rat i ngs

Current-limting power fuses shall have ratings in accordance w th ANSI
C37.46 and as foll ows:

Nomi nal voltage ...... ... 12. 47kv.
Rated maxi mumvoltage ... ... ... 15kv .
Maxi mum synmetrical interrupting capacity ........... ... .. ... . ..... 15, 000A.
Rated cONntinNUOUS CUITeNnt . ... ... e 20A.
Bl L 95kv

2.9.1.3 E-Rated, Current-Limting Power Fuses
E-rated, current-limting, power fuses shall conformto ANSI C37.46

2.10 SURGE ARRESTERS
Surge arresters shall conply with NEMA LA 1, |EEE C62.1, |EEE C62.2, and
| EEE C62.11 and shall be provided where indicated. Arresters shall be
distribution class, rated as shown. Arresters shall be equipped with

mounti ng brackets suitable for the indicated installations. Arresters
shall be of the netal -oxide varistor
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.11 GROUNDI NG AND BONDI NG
11,1 Driven G ound Rods

G ound rods shall be copper-clad steel conformng to UL 467 not |ess than
3/4 inch in dianmeter by 10 feet in length. Sectional type rods may be
used.

.11.2 G oundi ng Conduct ors

G oundi ng conductors shall be bare, except where installed in conduit with
associ at ed phase conductors. Insulated conductors shall be of the sane
mat eri al as phase conductors and green col or-coded, except that conductors
shall be rated no nore than 600 volts. Bare conductors shall be ASTM B 8
soft-drawn unl ess otherw se indicated. Alum numis not acceptable.

.12 CONCRETE AND REI NFORCEMENT

Concrete work shall have m ni mrum 3000 psi conpressive strength and conform
to the requirenents of Section 03300 CAST-IN PLACE STRUCTURAL CONCRETE
Concrete reinforcing shall be as specified in Section 03200 CONCRETE

REI NFORCEMENT.

.13  PADLOCKS
Padl ocks shall conformto ASTM F 883, Type EPC, size 2.
.14  CABLE FI REPROOFI NG SYSTEMS

Cable fireproofing systens shall be listed in FM P7825 as a fire-protective
coating or tape approved for grouped electrical conductors and shall be
suitable for application on the type of nedi umvoltage cabl es provided.
After being fully cured, materials shall be suitable for use where exposed
to oil, water, gases, salt water, sewage, and fungus and shall not damage
cabl e jackets or insulation. Asbestos materials are not acceptable.

.14.1 Fi reproof Coating

Cabl e fireproofing coatings shall be conmpounded of water-based

t hermopl astic resins, flame-retardant chem cals, and inorganic
nonconbusti bl e fibers and shall be suitable for the application nethods
used. Coatings applied on bundled cables shall have a derating factor of
|l ess than 5 percent, and a dielectric strength of 95 volts per m | m nimum
after curing.

.14.2 Fi reproofing Tape

Fireproofing tape shall be at least 2 inches wide and shall be a flexible,
conformabl e, polyneric, elastoner tape designed specifically for
fireproofing cables.

.14.3 Pl astic Tape

Preapplication plastic tape shall be pressure sensitive, 10 m| thick
conform ng to UL 510.

.15 LI QU D DI ELECTRI CS

Liquid dielectrics for transforners, capacitors, reclosers, and other

SECTI ON 16375 Page 21



PADS

liquid-filled electrical equipnment shall be non-polychlorinated biphenyl
(PCB) mineral-o0il or less-flammable |iquid as specified. Nonflammable
fluids shall not be used. Tetrachl oroethyl ene (perchloroethylene) and 1

2, 4 trichl orobenzene fluids shall not be used. Liquid dielectrics in
retrofitted equi pment shall be certified by the manufacturer as having | ess
than 50 parts per mllion (ppm) PCB content. 1In lieu of the manufacturer's
certification, the Contractor may submit a test sanple of the dielectric in
accordance with ASTM D 923 and have tests perforned per ASTM D 4059 at a
testing facility approved by the Contracting O ficer. Equipnment with test
results indicating PCB | evel exceeding 50 ppm shall be repl aced.

.16 FACTORY TESTS

Factory tests shall be performed, as follows, in accordance with the
applicabl e publications and with other requirenents of these
specifications. The Contracting Oficer shall be notified at |east 10 days
before the equipment is ready for testing. The Contracting Oficer
reserves the right to witness the tests.

a. Transformers: Manufacturer's standard tests in accordance with
| EEE C57. 12. 00.

b. Factory Prefornmed Term nations: Wt w thstand voltage tests in
accordance with I EEE Std 48 for the next higher BIL |evel.

c. Qutdoor Switchgear: Manufacturer's standard tests in accordance
with | EEE C37.20.1, |EEE C37.20.2, and | EEE C37.20. 3.

PART 3 EXECUTI ON

3.

1 GENERAL | NSTALLATI ON REQUI REMENTS

Equi prent and devi ces shall be installed and energi zed in accordance with
t he manufacturer's published instructions. Steel conduits installed
underground shall be installed and protected fromcorrosion in conformance
with the requirenents of Section 16415 ELECTRI CAL WORK, | NTERI OR  Except
as covered herein, excavation, trenching, and backfilling shall conformto
the requirenents of Section 02222 EXCAVATI ON, TRENCH NG AND BACKFI LLI NG
FOR UTI LI TIES SYSTEMS. Concrete work shall have m ni mnum 3000 ps
conpressive strength and conformto the requirenments of Section 03300
CAST- | N PLACE STRUCTURAL CONCRETE

1.1 Conf ormance to Codes

The installation shall conmply with the requirenments and recomendati ons of
NFPA 70 and | EEE C2 as applicable.

1.2 Verification of D nensions

The Contractor shall beconme familiar with details of the work, shall verify
dimensions in the field, and shall advise the Contracting O ficer of any
di screpancy before perform ng any work.

.2 CABLE | NSTALLATI ON

The Contractor shall obtain fromthe nmanufacturer an installation manual or
set of instructions which addresses such aspects as cabl e construction

i nsul ation type, cable dianeter, bending radius, cable tenperature,

[ ubricants, coefficient of friction, conduit cleaning, storage procedures,
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noi sture seals, testing for and purging noisture, etc. The Contractor
shall then performpulling cal cul ations and prepare a pulling plan which
shall be submitted along with the manufacturers instructions in accordance
wi th SUBM TTALS.

2.1 Cable Installation Pl an and Procedure

Cabl e shall be installed strictly in accordance with the cable

manuf acturer's recommendations. Each circuit shall be identified by neans
of a fiber, lam nated plastic, or non-ferrous netal tags, or approved
equal , in each manhol e, handhol e, junction box, and each term nal. Each
tag shall contain the follow ng information; cable type, conductor size,
circuit number, circuit voltage, cable destination and phase identification

.2.1.1 Cabl e I nspection

The cabl e reel shall be inspected for correct storage positions, signs of
physi cal damage, and broken end seals. |If end seal is broken, noisture
shal |l be renoved fromcable in accordance with the cabl e manufacturer's
recomendat i ons.

.2.1.2 Duct C eaning

Duct shall be cleaned with an assenbly that consists of a flexible mandre
(manuf acturers standard product in |lengths recommrended for the specific
size and type of duct) that is 1/4 inch |l ess than inside dianmeter of duct,
2 wire brushes, and a rag. The cleaning assenbly shall be pulled through
conduit a mininumof 2 times or until less than a volune of 8 cubic inches
of debris is expelled fromthe duct.

.2.1.3 Duct Lubrication

The cabl e lubricant shall be conpatible with the cable jacket for cable
that is being installed. Application of |ubricant shall be in accordance
with [ubricant manufacturer's reconmendati ons.

.2.1.4 Cable Installation

The Contractor shall provide a cable feeding truck and a cable pulling

wi nch as required. The Contractor shall provide a pulling grip or pulling
eye in accordance with cabl e manufacturer's recomendati ons. The pulling
grip or pulling eye apparatus shall be attached to pol ypropyl ene or manill a
rope foll owed by lubricant front end packs and then by power cables. A
dynanoneter shall be used to nonitor pulling tension. Pulling tension

shall not exceed cabl e manufacturer's reconmendations. The Contractor

shall not allow cables to cross over while cables are being fed into duct.
For cable installation in cold weather, cables shall be kept at 50 degrees F
tenperature for at |east 24 hours before installation

.2.1.5 Cable Installation Plan

The Contractor shall submit a cable installation plan for all cable pulls
in accordance with the detail draw ngs portion of paragraph SUBM TTALS.
Cable installation plan shall include:

a. Site layout drawing with cable pulls identified in numeric order
of expected pulling sequence and direction of cable pull

b. List of cable installation equipnent.
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c. Lubricant manufacturer's application instructions.

d. Procedure for resealing cable ends to prevent noisture from
entering cable.

e. Cable pulling tension calculations of all cable pulls.
f. Cable percentage conduit fill.
g. Cable sidewall thrust pressure.

h. Cabl e m ni mum bend radi us and mi ni mrum di ameter of pulling wheels
used.

i. Cable jamratio.

j.  Maximum al | owabl e pulling tension on each different type and size
of conductor.

k. Maxi mum al | owabl e pulling tension on pulling device.
2.2 Duct Line

Cabl es shall be installed in duct lines where indicated. Cable splices in
| owvol tage cabl es shall be made in nmanhol es and handhol es only, except as
otherwi se noted. Cable joints in mediumvoltage cables shall be made in
manhol es only. Neutral and groundi ng conductors shall be installed in the
same duct with their associ ated phase conductors.

.2.3 El ectri c Manhol es

Cabl es shall be routed around the interior walls and securely supported
fromwalls on cables racks. Cable routing shall mnimze cable crossover,
provi de access space for maintenance and installation of additional cables,
and maintain cable separation in accordance with | EEE C2.

.3 CABLE JO NTS

Medi um vol t age cable joints shall be made by qualified cable splicers only.
Qualifications of cable splicers shall be submitted in accordance with

par agraph SUBM TTALS. Shields shall be applied as required to continue the
shi el ding systemthrough each entire cable joint. Shields may be
integrally nolded parts of preforned joints. Shields shall be grounded at
each joint or in accordance with manufacturer's recomended practi ce.

Cable joints shall provide insulation and jacket equivalent to that of the
associ ated cable. Arnored cable joints shall be enclosed in
conmpound-filled, cast-iron or alloy, splice boxes equipped with stuffing
boxes and arnor clanps of a suitable type and size for the cabl e being

i nstall ed.

.4 FI REPROCFI NG

Each nedi um vol tage cabl e and conductor in manhol es shall be fire-proofed
for their entire length within the nmanhole. Where cabl es and conductors
have been lubricated to enhance pulling into ducts, the lubricant shall be
renoved from cabl es and conductors exposed in the manhol e before
fireproofing.
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4.1 Tape Met hod

Before application of fireproofing tape, plastic tape wapping shall be
appl i ed over exposed netallic itens such as the cable ground wire, netallic
outer covering, or arnmor to mnimze the possibility of corrosion fromthe
fireproofing materials and noisture. Before applying fireproofing tape,
irregularities of cables, such as at cable joints, shall be evened out with
insulation putty. A flexible confornmable polyneric el astomer fireproof
tape shall be wrapped tightly around each cable spirally in 1/2 | apped
wrapping or in 2 butt-jointed wappings with the second w appi ng coveri ng
the joints of the first.

.4.2 Spr ayabl e Met hod

Manhol es shall be power ventilated until coatings are dry and dewatered and
the coatings are cured. Ventilation requirenents shall be in accordance
with the manufacturer's instruction, but not Iess than 10 air changes per
hour shall be provided. Cable coatings shall be applied by spray, brush,
or glove to a wet filmthickness that reduces to the dry filmthickness
approved for fireproofing by FM P7825. Application nmethods and necessary
safety precautions shall be in accordance with the manufacturers
instructions. After application, cable coatings shall be dry to the touch
in1lto 2 hours and fully cured in 48 hours, except where the nmanufacturer
has stated that because of unusual hum dity or tenperature, |onger periods
may be necessary.

.5 DUCT LI NES

.5.1 Requi renent s

Nunmbers and sizes of ducts shall be as indicated. Duct |ines shall be laid
with a mnimum sl ope of 4 inches per 100 feet. Depending on the contour of
the finished grade, the high-point may be at a termnal, a manhole, a
handhol e, or between manhol es or handhol es. Short-radi us nmanufactured

90- degree duct bends may be used only for pole or equipnent risers, unless
specifically indicated as acceptable. The m ni mum manufactured bend radi us
shall be 18 inches for ducts of less than 3 inch dianmeter, and 36 inches
for ducts 3 inches or greater in dianmeter. Oherw se, |ong sweep bends
havi ng a m ni mum radi us of 25 feet shall be used for a change of direction
of nmore than 5 degrees, either horizontally or vertically. Both curved and
strai ght sections may be used to formlong sweep bends, but the maxi mum
curve used shall be 30 degrees and manufactured bends shall be used. Ducts
shall be provided with end bells whenever duct lines term nate in nmanhol es
or handhol es.

.5.2 Tr eat nent

Ducts shall be kept clean of concrete, dirt, or foreign substances during
construction. Field cuts requiring tapers shall be made with proper tools
and match factory tapers. A coupling recommended by the duct manufacturer
shal | be used whenever an existing duct is connected to a duct of different
material or shape. Ducts shall be stored to avoid warping and
deterioration with ends sufficiently plugged to prevent entry of any water
or solid substances. Ducts shall be thoroughly cleaned before being |aid.
Pl astic ducts shall be stored on a flat surface and protected fromthe
direct rays of the sun

53 Concr et e Encasenent

SECTI ON 16375 Page 25



PADS

Ducts requiring concrete encasenents shall conmply with NFPA 70, except that
el ectrical duct bank configurations for ducts 6 inches in dianmeter shall be
determ ned by cal cul ati on and as shown on the drawi ngs. The separation

bet ween adj acent electric power and comuni cation ducts shall conformto

| EEE C2. Duct line encasenents shall be nonolithic construction. Were a
connection is made to a previously poured encasenent, the new encasenent
shall be well bonded or doweled to the existing encasenent. The Contractor
shal |l submit proposed bondi ng nethod for approval in accordance with the
detail drawi ng portion of paragraph SUBM TTALS. At any point, except
railroad and airfield crossings, tops of concrete encasenents shall be not
| ess than the cover requirenents listed in NFPA 70. At railroad and
airfield crossings, duct lines shall be encased with concrete and
reinforced as indicated to withstand specified surface | oadings. Tops of
concrete encasenents shall be not |less than 5 feet below tops of rails or
airfield paving unless otherw se indicated. Where ducts are jacked under
exi sting pavenment, rigid steel conduit will be installed because of its
strength. To protect the corrosion-resistant conduit coating, predrilling
or installing conduit inside a larger iron pipe sleeve (jack-and-sleeve) is
required. For crossings of airfield pavenents greater than 50 feet in
length, the predrilling method or the jack-and-sleeve nethod will be used.
Separators or spacing bl ocks shall be nade of steel, concrete, plastic, or
a conbi nati on of these materials placed not farther apart than 4 feet on
centers. Ducts shall be securely anchored to prevent novenent during the
pl acenent of concrete and joints shall be staggered at |east 6 inches
vertically.

.5.4 Installati on of Couplings

Joints in each type of duct shall be made up in accordance with the
manuf acturer's recommendations for the particular type of duct and coupling
sel ected and as approved.

.5.4.1 Pl asti c Duct

Duct joints shall be made by brushing a plastic solvent cement on insides
of plastic coupling fittings and on outsides of duct ends. Each duct and
fitting shall then be slipped together with a quick 1/4-turn twist to set
the joint tightly.

.5.5 Duct Line Markers

Duct line markers shall be provided at the ends of |ong duct |ine stubouts
or for other ducts whose |ocations are indeterm nate because of duct
curvature or termnations at conpletely bel owgrade structures. In
addition to markers, a 5 mlbrightly colored plastic tape, not |less than 3
inches in width and suitably inscribed at not nore than 10 feet on centers
with a continuous netallic backing and a corrosion-resistant 1 m| netallic
foil core to permt easy location of the duct Iine, shall be placed

approxi mately 12 inches bel ow finished grade | evels of such |ines.

.6 MANHOLES AND HANDHOLES

.6.1 Cener al

Manhol es shall be constructed approxi mately where shown. The exact

| ocation of each manhol e shall be determ ned after careful consideration
has been given to the location of other utilities, grading, and paving.

The | ocation of each manhol e shall be approved by the Contracting Oficer
bef ore construction of the manhole is started. Manholes shall be the type
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noted on the drawi ngs and shall be constructed in accordance with the
applicable details as indicated. Top, walls, and bottom shall consist of
reinforced concrete. Wills and bottom shall be of nonolithic concrete
construction. The Contractor nay at his option utilize nonolithically
constructed precast-concrete manhol es having the required strength and

i nsi de di mensions as required by the drawi ngs or specifications. |In paved
areas, frames and covers for manhol e and handhol e entrances in vehicul ar
traffic areas shall be flush with the finished surface of the paving. In

unpaved areas, the top of nmanhol e covers shall be approximately 1/2 inch
above the finished grade. Where existing grades that are higher than

fini shed grades are encountered, concrete assenblies designed for the
purpose shall be installed to elevate tenporarily the manhol e cover to

exi sting grade level. Al duct lines entering manhol es nust be installed
on compact soil or otherw se supported when entering a manhole to prevent
shear stress on the duct at the point of entrance to the manhole. Duct
lines entering cast-in-place concrete manhol es shall be cast in-place with
the manhole. Duct |lines entering precast concrete manhol es through a
precast knockout penetration shall be grouted tight with a portland cenent
mortar. PVC duct |ines entering precast manhol es through a PVC endbel
shal |l be solvent welded to the endbell. A cast netal grille-type sunp
franme and cover shall be installed over the manhol e sunp. A cable-pulling
iron shall be installed in the wall opposite each duct |ine entrance.

.6.2 El ectri c Manhol es

Cabl es shall be securely supported fromwalls by hot-dip gal vani zed cabl e
racks with a plastic coating over the gal vani zing and equi pped with

adj ust abl e hooks and insulators. The nunber of cable racks indicated shal
be installed in each manhol e and not | ess than 2 spare hooks shall be
installed on each cable rack. Insulators shall be made of high-glazed
porcelain. Insulators will not be required on spare hooks.

.6.3 Handhol es

Handhol es shall be | ocated approxi mately as shown. Handhol es shall be of
the type noted on the drawi ngs and shall be constructed in accordance wth
the details shown.

.6.4 G ound Rods

A ground rod shall be installed at the nmanhol es and handhol es. G ound rods
shall be driven into the earth before the manhole fl oor is poured so that
approximately 4 inches of the ground rod will extend above the nanhol e
floor. \When precast concrete manholes are used, the top of the ground rod
may be bel ow t he manhol e floor and a No. 1/0 AWs ground conductor brought
into the manhol e through a watertight sleeve in the nanhole wall.

.7 PAD- MOUNTED EQUI PMENT | NSTALLATI ON

Pad- mount ed equi prent, shall be installed on concrete pads in accordance
wi th the manufacturer's published, standard installation draw ngs and
procedures, except that they shall be nodified to nmeet the requirenents of
this docunent. Units shall be installed so that they do not damage

equi prent or scratch painted or coated surfaces. After installation
surfaces shall be inspected and scratches touched up with a paint or
coating provided by the manufacturer especially for this purpose.

7.1 Concr et e Pads
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3.7.1. 1 Construction

Concrete pads for pad-nounted el ectrical equi pnent shall be
pour ed-i n-pl ace. Pads shall be constructed as indicated, except that exact
pad di mensi ons and nounting details are equi pnment specific and are the
responsibility of the Contractor. Tops of concrete pads shall be |level and
shall project 4 inches above finished paving or grade and sl oped to drain.
Edges of concrete pads shall have 3/4 inch chanfer. Conduits for
primary, secondary, and groundi ng conductors shall be set in place prior to
pl acenent of concrete pads. Were grounding el ectrode conductors are
installed through concrete pads, PVC conduit sleeves shall be installed
t hrough the concrete to provide physical protection. To facilitate cable
installation and term nation, the concrete pad shall be provided with a
rectangul ar hol e bel ow the primary and secondary conpartnents, sized in
accordance with the manufacturer's recommended di mensi ons. Upon conpl etion
of equi pment installation the rectangular hole shall be filled with masonry
grout.

3.7.1. 2 Concrete and Rei nforcenment

Concrete work shall have m ni mrum 3000 psi conpressive strength and conform
to the requirenents of Section 03300 CAST-IN PLACE STRUCTURAL CONCRETE
Concrete pad reinforcenent shall be in accordance with Section 03200
CONCRETE REI NFORCEMENT.

3.7.1.3 Seal i ng

VWhen the installation is conplete, the Contractor shall seal all conduit
and other entries into the equi pment enclosure with an approved sealing
compound. Seals shall be of sufficient strength and durability to protect
all energized live parts of the equipnment fromrodents, insects, or other
foreign matter.

3.7.2 Padl ocks

Padl ocks shall be provided for pad-nounted equi prent. Padl ocks shall be
keyed ali ke. Padlocks shall conply with ASTM F 883, Type EPC, Size 2

3.8 CONNECTI ONS TO BUI LDI NGS

Cabl es shall be extended into the various buildings as indicated, and shal
be connected to the first applicable termnation point in each building.
Interfacing with building interior conduit systens shall be at conduit
stubouts termnating 5 feet outside of a building and 2 feet bel ow

fini shed grade as specified and provi ded under Section 16415 ELECTRI CAL
WORK, INTERIOR  After installation of cables, conduits shall be seal ed
wi t h caul ki ng conpound to prevent entrance of noisture or gases into

bui I di ngs.

3.9 GROUNDI NG

A ground configuration shall be installed at pad-nounted equi pnent as
shown. Equi prent franes of netal -encl osed equi pnment, and ot her
noncurrent-carrying netal parts, such as cable shields, cable sheaths and
arnor, and nmetallic conduit shall be grounded. At |east 2 connections
shall be provided froma transformer, a sw tchgear ground bus, to the
ground. Metallic frames and covers of handhol es and pull boxes shall be
grounded by use of a braided, copper ground strap with equival ent anpacity
of No. 6 AWG
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9.1 G oundi ng El ectrodes

G oundi ng el ectrodes shall be installed as shown on the draw ngs and as
fol | ows:

a. Driven rod electrodes - Unless otherw se indicated, ground rods
shall be driven into the earth until the tops of the rods are
approximately 1 foot bel ow fini shed grade.

b. Additional electrodes - Wen the required ground resistance i s not
met, additional electrodes shall be provided interconnected with
groundi ng conductors to achi eve the specified ground resistance.
The additional electrodes will be 10 feet rods spaced a m ni mum of

12 feet apart, driven perpendicular to grade. |If the resultant
resi stance exceeds 25 ohns neasured not |ess than 48 hours after
rainfall, the Contracting Oficer shall be notified i mediately.

9.2 G oundi ng and Bondi ng Connecti ons
Connecti ons above grade shall be nmade by the fusion-welding process or with

bol ted sol derl ess connectors, in conpliance with UL 467, and those bel ow
grade shall be made by a fusion-wel ding process.

.9.3 G oundi ng and Bondi ng Conduct ors

G oundi ng and bondi ng conductors include conductors used to bond
transformer encl osures and equi pnent franes to the groundi ng el ectrode
system G oundi ng and bondi ng conductors shall be sized as shown, and

| ocated to provide maxi num physical protection. Bends greater than 45
degrees in ground conductors are not permtted. Routing of ground
conductors through concrete shall be avoided. Wen concrete penetration is
necessary, nonnetallic conduit shall be cast flush with the points of
concrete entrance and exit so as to provide an opening for the ground
conductor, and the opening shall be sealed with a suitable conmpound after
installation.

.9.4 Surge Arrester G ounding

Surge arresters and neutrals shall be bonded directly to the transforner
encl osure and then to the groundi ng el ectrode systemwi th a bare copper
conductor, sized as shown. Lead |engths shall be kept as short as
practicable with no kinks or sharp bends.

.9.5 Manhol e or Handhol e G oundi ng

Gound rods installed in mnanholes or handhol es shall be connected to cable
racks, cable-pulling irons, the cable shielding, netallic sheath, and arnor
at each cable joint or splice by neans of a No. 4 AW braided tinned copper
wire. Connections to nmetallic cable sheaths shall be by neans of tinned
termnals soldered to ground wires and to cable sheaths. Care shall be
taken in soldering not to damage netallic cable sheaths or shields. G ound
rods shall be protected with a double w appi ng of pressure-sensitive
plastic tape for a distance of 2 inches above and 6 inches bel ow concrete
penetrations. G ounding el ectrode conductors shall be neatly and firmy
attached to nmanhol e or handhol e walls and the amount of exposed bare wire
shall be held to a m ni mum

10 FI ELD TESTI NG
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3.10.1 CGener a

Field testing shall be performed in the presence of the Contracting
Oficer. The Contractor shall notify the Contracting O ficer 7 days prior
to conducting tests. The Contractor shall furnish all materials, |abor
and equi pnent necessary to conduct field tests. The Contractor shal
performall tests and inspections recomended by the manufacturer unless
specifically waived by the Contracting Oficer. The Contractor shal
maintain a witten record of all tests which includes date, test perforned,
personnel involved, devices tested, serial nunber and name of test

equi prent, and test results. Field test reports shall be signed and dated
by the Contractor.

3.10.2 Saf ety

The Contractor shall provide and use safety devices such as rubber gl oves,
protective barriers, and danger signs to protect and warn personnel in the
test vicinity. The Contractor shall replace any devices or equi prment which
are damaged due to inproper test procedures or handl i ng.

3.10.3 G ound- Resi stance Tests

The resistance of each groundi ng el ectrode system shall be neasured using
the fall-of-potential nmethod defined in IEEE Std 81. G ound resistance
measurenents shall be made before the electrical distribution systemis
energi zed and shall be made in normally dry conditions not |ess than 48
hours after the last rainfall. Resistance neasurenents of separate
groundi ng el ectrode systens shall be nmade before the systens are bonded

t oget her bel ow grade. The conbi ned resistance of separate systens may be
used to nmeet the required resistance, but the specified nunber of

el ectrodes must still be provided.

Single rod el ectrode - 25 ohns.
3.10.4 Medi um Vol t age Cabl e Test

After installation and before the operating test or connection to an

exi sting system the nmediumvoltage cable systemshall be given a high
potential test. Direct-current voltage shall be applied on each phase
conductor of the system by connecting conductors as one termn nal and
connecting grounds or netallic shieldings or sheaths of the cable as the
other termnal for each test. Prior to naking the test, the cables shal
be i sol ated by opening applicable protective devices and di sconnecti ng
equi prent. The test shall be conducted with all splices, connectors, and
termnations in place. The nmethod, voltage, length of time, and other
characteristics of the test for initial installation shall be in accordance
with NEMA WC 7 or NEMA WC 8 for the particular type of cable installed,
except that 28 kV and 35 kV insulation test voltages shall be in accordance
with either AEIC CS5 or AEIC CS6 as applicable, and shall not exceed the
recommendati ons of |EEE Std 404 for cable joints and | EEE Std 48 for cable
term nations unless the cable and accessory manufacturers indicate higher
vol tages are acceptable for testing. Should any cable fail due to a
weakness of conductor insulation or due to defects or injuries incidenta
to the installation or because of inproper installation of cable, cable
joints, term nations, or other connections, the Contractor shall nake
necessary repairs or replace cables as directed. Repaired or replaced
cabl es shall be retested.
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3.10.5 Low Vol t age Cabl e Test

Low vol tage cable, conplete with splices, shall be tested for insulation
resi stance after the cables are installed, in their final configuration
ready for connection to the equipnent, and prior to energization. The test
vol tage shall be 500 volts dc, applied for one m nute between each
conduct or and ground and between all possible conbi nati ons conductors in
the sanme trench, duct, or cable, with all other conductors in the sane
trench, duct, or conduit. The mninmumvalue of insulation shall be:

R in negohns = (rated voltage in kV + 1) x 1000/ (length of cable in feet

Each cable failing this test shall be repaired or replaced. The repaired
cable shall be retested until failures have been el i m nated.

3.10.6 Liquid-Filled Transformer Tests

The following field tests shall be performed on all liquid-filled
transformers. Pass-fail criteria shall be in accordance with transfornmer
manuf acturer's specifications.

a. Insulation resistance test phase-to-ground.
b. Turns ratio test.
c. Correct phase sequence.
d. Correct operation of tap changer
3.10.7 Pre- Energi zati on Services

Calibration, testing, adjustnent, and placing into service of the
installation shall be acconplished by a manufacturer's product field
servi ce engi neer or independent testing conpany with a m ni mumof 2 years
of current product experience. The follow ng services shall be perforned
on the equi pnent |listed below. These services shall be perforned
subsequent to testing but prior to the initial energization. The equipnent
shall be inspected to ensure that installation is in conpliance with the
recommendat i ons of the manufacturer and as shown on the detail draw ngs.
Term nations of conductors at major equi pment shall be inspected to ensure
t he adequacy of connections. Bare and insul ated conductors between such
term nations shall be inspected to detect possible damnage during
installation. |If factory tests were not perfornmed on conpl eted assenbli es,
tests shall be performed after the installation of conpleted assenblies.
Components shall be inspected for damage caused during installation or

shi pment to ensure packaging materials have been renpved. Conponents
capabl e of being both manually and el ectrically operated shall be operated
manual |y prior to the first electrical operation. Conponents capabl e of
being calibrated, adjusted, and tested shall be calibrated, adjusted, and
tested in accordance with the instructions of the equi pnent manufacturer
Itenms for which such services shall be provided, but are not linmted to,
are the foll ow ng:

a. Pad-nmounted transforners
b. Metal -encl osed switchgear

3.10.8 Qperating Tests
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After the installation is conpleted, and at such tinmes as the Contracting
Oficer may direct, the Contractor shall conduct operating tests for
approval. The equi pnent shall be denpnstrated to operate in accordance
with the requirenents herein. An operating test report shall be submtted
i n accordance with paragraph SUBM TTALS.

11 MANUFACTURER S FI ELD SERVI CE
11,1 Onsite Training

The Contractor shall conduct a training course for the operating staff as
designated by the Contracting O ficer. The training period shall consi st
of a total of 8 hours of normal working time and shall start after the
systemis functionally conpleted but prior to final acceptance tests. The
course instruction shall cover pertinent points involved in operating,
starting, stopping, and servicing the equipnent, as well as all najor

el ements of the operation and mai ntenance manuals. Additionally, the
course instructions shall denonstrate all routine maintenance operations.
A VHS format video tape of the entire training session shall be submtted.

.11.2 Install ati on Engi neer

After delivery of the equi pment, the Contractor shall furnish one or nore
field engineers, regularly enployed by the equi pnent nmanufacturer to
supervise the installation of the equipnent, assist in the performance of
the onsite tests, initial operation, and instruct personnel as to the
operational and mai ntenance features of the equi prment.

.12 ACCEPTANCE

Fi nal acceptance of the facility will not be given until the Contractor has
successfully conpleted all tests and after all defects in installation
mat eri al or operation have been corrected.

-- BEnd of Section --
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SECTI ON 16526

HELI PORT LI GHTI NG

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi c designation only.

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI C57.12.13 (1982) Confornmance Standards for
Liquid-Filled Transformers Used in Unit
Installations, Including Unit Substations

ANSI C57.12.50 (1981; R 1989) Ventilated Dry-Type
Distribution Transfornmers 1 to 500 kVA,
Si ngl e- Phase: and 15 to 500 kVA,
Thr ee- Phase, with Hi gh-Voltage 601 to 34
500 Volts, Low Voltage 120 to 600 Volts

ANSI C119.1 (1986) Seal ed | nsul at ed Under ground
Connector Systens Rated 600 Volts

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 123 (1989a) Zinc (Hot-D p Gal vani zed) Coati ngs
on Iron and Steel Products

ASTM A 153 (1996) Zinc Coating (Hot Dip) on Iron and
St eel Hardware

ASTM A 780 (1993a) Repair of Damaged and Uncoat ed
areas of Hot-Di pped Gal vani zed Coati ngs

ASTM B 117 (1995) Operating Salt Spray (Fog) Apparatus

ASTM D 709 (1992) Lami nated Thernosetting Materials

ASTM D 1248 (1984; R 1989) Pol yethyl ene Pl astics

Mol di ng and Extrusion Materials
ASTM D 1654 (1992) Evaluation of Painted or Coated
Speci mens Subj ected to Corrosive
Envi ronnent s
ASSOC!| ATI ON OF EDI SON | LLUM NATI NG COVPANI ES ( AEI O)
AEI C CS5 (1994) Specification for
Crossl i nked- Pol yet hyl ene 1 nsul at ed
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Shi el ded Power Cabl es Rated 5 Through 46 kV

FACTORY MUTUAL ENG NEERI NG AND RESEARCH (FM

FM P7825a

FM P7825b

FAA

FAA

FAA

FAA

FAA

FAA

FAA

FAA

FAA

FAA

FAA

FAA

FAA

FAA

FAA

FAA

FAA

FAA

AC

AC

AC

AC

AC

AC

AC

AC

AC

AC

AC

AC

AC

AC

AC

AC

AC

AC

(1997) Approval @uide Fire Protection

(1997) Approval Guide Electrical Equipnent

FEDERAL AVI ATI ON ADM NI STRATI ON ( FAA)

70/ 7460-1

150/ 5345-3

150/ 5345-5

150/ 5345-7

150/ 5345- 10

150/ 5345-12

150/ 5345- 13

150/ 5345- 26

150/ 5345- 27

150/ 5345- 28

150/ 5345-42

150/ 5345- 43

150/ 5345- 44

150/ 5345- 45

150/ 5345- 46

150/ 5345- 47

150/ 5345-51

150/ 5370- 10

(Rev J) Qostruction Marking and Lighting

(Rev D) L-821 Panels for Renote Control of
Airport Lighting

(Rev A) Circuit Selector Switch

(Rev D, Change 1) L-824 Underground
El ectrical Cable for Airport Lighting
Crcuits

(Rev E) Constant Current Regul ators
Regul at or Monitors

(Rev C) Airport and Heliport Beacons
(Rev A) L-841 Auxiliary Relay Cabinet
Assenbly for Pilot Control of Airport
Lighting Grcuits

(Rev B; Changes 1 & 2) L-823 Plug and
Recept acl e, Cabl e Connectors

(Rev C) Wnd Cone Assenblies

(Rev D, Change 1) Precision Approach Path
I ndi cator (PAPI) Systens

(Rev C, Change 1) Airport Light Bases,
Transf ormer Houses, Junction Boxes and
Accessori es

(Rev D) Specification for Obstruction
Li ghti ng Equi prent

(Rev F; Change 1) Taxiway and Runway Signs

(Rev A) Lightweight Approach Light
Structure

(Rev A) Runway and Taxiway Light Fixtures

(Rev A) Isolation Transforners for Airport
Li ghti ng Systens

(Basic; Change 1) Specification for
Di schar ge- Type Fl ashi ng Equi prment

(Rev A; Change 1 thru 6) Standards for
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FAA

FAA

FAA

FAA

FAA

FAA

FAA

| EEE

| EEE

| EEE

| EEE

C- 6046

E- 982

E- 2159

E- 2325

E- 2628

E- 2702

E- 2756

I NSTI TUTE OF ELECTRI CAL

c2

C62. 11

C62. 41

STD 48

PADS

Speci fying Construction of Airports

(1978) Frangi ble Coupling Type | and Type
1A, Details

(Rev H, Notice 1) Par-56 Lanphol der
(Rev D) Runway End ldentifier Lighting
System (REIL) with Renote Monitoring
Subsystem

(Rev D) Medium Intensity Approach Lighting
System wi th Runway Alignnment | ndicator
Li ghts (MALSR)

(Rev B) Sequenced Fl ashing Lighting
System El evated and Sem flush with

Di nmi ng and Monitoring

(1979) Low I npact Resistant Structures

(1985) Four-Box Precision Approach Path
I ndi cat or

AND ELECTRONI CS ENGQ NEERS (| EEE)
(1997) National Electrical Safety Code

(1993) | EEE Standard Metal - Oxi de Surge
Arresters for AC Power Circuits

(1991) Surge Voltages in Low Voltage AC
Power Circuits

(1996) Standard Test Procedures and
Requi renents for Alternating-Current Cable
Term nations 2.5 kV through 765 kV

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

NEVA 250

NEVA AB 1

NEMA I CS 2

NEMVA I CS 6

NEVA LA 1

NEVA PB 1

NEVA RN 1

(1991) Enl cosures for Electrical Equiprent
(1000 vol ts Maxi mum

(1993) Ml ded Case Circuit Breakers and
Mol ded Case Switches

(1993) Industrial Control and Systens
Control l er, Contactors, and Overl oad

Rel ays Rated Not Mdre Than 2,000 Volts AC
or 750 Volts DC

(1993) Industrial Control and Systens
Encl osur es

(1992) Surge Arresters
(1990) Panel boards

(1989) Pol yvinyl-Chloride (PVC) Externally
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Coat ed Gal vani zed Rigid Steel Conduit and
I nternediate Metal Conduit

NEMVA TC 2 (1990) El ectrical Polyvinyl Chloride (PVQ
Tubi ng (EPT) and Conduit (EPC 40 and
EPC- 80)
NEMA TC 3 (1990) PVC Fittings for Use with Rigid PVC
Condui t and Tubi ng
NEMA TC 6 (1990) PVC and ABS Plastic Uilities Duct
for Underground Installation
NEVA WC 3 (1992) Rubber-Insulated Wre and Cable for
the Transm ssion and Distribution of
El ectrical Energy
NEMA WC 7 (1991; Rev 1)
Cr oss- Li nked- Ther noset t i ng- Pol yet hyl ene-
Insulated Wre and Cable for the
Transm ssion and Distribution of
El ectrical Energy
NEMA WC 8 (1991; Rev 1; Rev 2)
Et hyl ene- Propyl ene- Rubber -1 nsul ated Wre
and Cable for the Transm ssion and
Distribution of Electrical Energy
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (1996; Errata) National Electrical Code
RURAL UTI LI TI ES SERVI CE ( RUS)
RUS REA PE- 39 (1993) REA Specification for Filled
Tel ephone Cabl es
STEEL STRUCTURES PAI NTI NG COUNCI L ( SSPC)
SSPC Pai nt 20 (1991) Zinc-Rich Priners (Type | -
"I norgani c" and Type Il - "Organic")
UNDERWRI TERS LABORATORI ES (UL)
UL El ecconst Dir (1997) Electrical Construction Equi pnent
Directory
uL 1 (1993; Rev thru Jan 1995) Flexible Metal
Condui t
UL 6 (1997) Rigid Metal Conduit
UL 44 (1997; Rev Aug 1997) Thernoset-Insul ated
Wres and Cabl es
UL 83 (1997) Thernopl astic-1lnsulated Wres and
Cabl es
UL 360 (1996; Rev Mar 1997) Liquid-Tight Flexible
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St eel Conduit

UL 486A (1991; Rev Cct 1991) Wre Connectors and
Sol dering Lugs for Use w th Copper
Conduct ors

UL 486B (1997; Rev Jun 1997) Wre Connectors for
Use with Al um num Conduct ors

UL- 489 (1996; Rev Mar 1997) Mol ded-Case Gircuit
Br eakers Ml ded- Case Swi t ches and
Circuit-Breaker Encl osures

UL 510 (1994) Insul ating Tape

UL 514A (1996) Metallic Qutlet Boxes

uL 797 (1993; Rev Mar 1997) Electrical Mtallic
Tubi ng

UL 854 (1996; Rev May 1996) Service-Entrance
Cabl es

UL 1242 (1996) Internediate Metal Conduit

.2 GENERAL REQUI REMENTS

Itens of the same classification shall be identical including equipnent,
assenblies, parts, and conponents.

2.1 Code Conpli ance

The installation shall conply with the requirenments and recomendati ons of
NFPA 70 and | EEE C2 and | ocal codes where required.

.2.2 St andard Product

Mat erial and equi pnent shall be a standard product of a manufacturer
regul arly engaged in the manufacture of the product and shall essentially
duplicate itenms that have been in satisfactory use for at |east 2 years
prior to bid opening.

.2.3 Preventi on of Corrosion

.2.3.1 Metallic Materials

Metallic materials shall be protected against corrosion as specified.

Al um num shall not be used in contact with earth or concrete. \Were

al um num conductors are connected to dissimlar netal, fittings conform ng
to UL 486B shall be used.

.2.3.2 Ferrous Metal Hardware

Ferrous netal hardware shall be hot-dip gal vanized i n accordance wi th ASTM
A 123 and ASTM A 153.

.2.4 Unusual Service Conditions

Itenms furnished under this section shall be specifically suitable for the
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foll owi ng unusual service conditions:

.2.5 Verification of D nensions

The Contractor shall become famliar with details of the work, verify
dimensions in the field, and advise the Contracting Oficer of any

di screpancy before perform ng any work.

.3 SYSTEM DESCRI PTI ON

The heliport lighting shall consist of heliport lighting, taxiway |ights
and the lighting power supply and control .

.4 SUBM TTALS
Government approval is required for submttals with a "GA" designation;
submttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data
Mat eri al s and Equi prent; FI QO
A conplete item zed listing of equipnent and materials proposed for
i ncorporation into the work. Each item zation shall include an item
nunber, the quantity of itens proposed, and the name of the manufacturer.
Dat a conposed of catal og cuts, brochures, circulars, specifications and
product data, and printed information in sufficient detail and scope to
verify conmpliance with requirenments of the contract documents.
Protection Plan; FIO
Detail ed procedures to prevent damage to existing facilities or
infrastructures. |f danage does occur, the procedures shall address repair
and repl acement of damaged property at the Contractor's expense.
Trai ning; FIO
Informati on describing training to be provided, training aids to be used,
sanmples of training materials to be provided, and schedules of training, 2
weeks before training is schedul ed to begin.
Speci al Tools; FIO

Li st of special tools and test equi pnent required for maintenance and
testing of the products supplied by the Contractor.

Parts List; FIO
A list of parts and components for the system by manufacturer's nane, part
nunber, nonencl ature, and stock |level required for nmaintenance and repair
necessary to ensure continued operation with mninmal del ays.

SD- 04 Dr awi ngs
Lighting; FIO

Coor di nati on draw ngs consisting of conposite draw ngs showi ng coordi nation
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of work of one trade with that of other trades and with the structural and
architectural elenents of the work. Drawi ngs shall be in sufficient detai
to show overal |l dinensions of related itens, clearances, and relative

| ocations of work in allotted spaces. Draw ngs shall indicate where
conflicts or clearance problens exi st between the various trades.

As-Built Draw ngs; FIO

Drawi ngs that provide current factual information including deviations
from and anendnents to the draw ngs and changes in the work, conceal ed and
visible, shall be provided as instructed. The as-built draw ngs shall show
installations with respect to fixed installations not associated with the
systens specified herein. Cable and wire shall be accurately identified as
to direct-burial or in conduit and shall | ocate the connection and routing
to and away from bases, housi ngs, and boxes.

SD-06 Instructions
Repair Requirenents; FIO

Instructions necessary to check out, troubleshoot, repair, and repl ace
conmponents of the systens, including integrated el ectrical and mechanica
schemati cs and di agranms and di agnosti c techni ques necessary to enabl e
operation and troubl eshooting after acceptance of the system shall be
provi ded.

Posted I nstructions; GA

A typed copy of the proposed posted instructions showi ng wiring, control

di agranms, conplete |ayout and operating instructions explaining preventive
mai nt enance procedures, methods of checking the systemfor nornal safe
operation, and procedures for safely starting and stopping the system
Proposed di agrans, instructions, and other sheets shall be submitted prior
to posting.

SD- 09 Reports
Test Results; FIO

Upon conpletion and testing of the installed system performance test
reports are required in booklet formshowng all field tests performed to
adj ust each conponent and all field tests perforned to provide conpliance
with the specified performance criteria. Each test shall indicate the
final position of controls.

Field test reports shall be witten, signed and provided as each circuit or
installation itemis conpleted. Field tests shall include

resi stance-to-ground and resi stance between conductors, and continuity
measurenents for each circuit. For each series circuit the input voltage
and output current of the constant current regulator at each intensity
shal |l be neasured. For nultiple circuits the input and output voltage of
the transformer for each intensity setting shall be nmeasured. A visua

i nspection of the Iights operation, or of the markings appearance, or of
the installation of fixtures or units installed shall be reported.

I nspection; FIO

I nspection reports shall be prepared and provi ded as each stage of
installation is conpleted. These reports shall identify the activity by
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contract nunber, location, quantity of material placed, and conpliance with
requi renents.

SD- 13 Certificates
Qualifications; FIOQO

Certifications, when specified or required, including Certification of the
Qualifications of Medium Voltage Cable Installers, Certified Factory and
Field Test Reports, and Certificates of Conpliance submitted in lieu of

ot her proofs of conmpliance with these contract provisions. A certification
that contains the names and the qualifications of persons recommended to
performthe splicing and term nati on of medi um voltage cabl es approved for
installation under this contract shall be included. The certification
shall indicate that any person reconmended to perform actual splicing and
term nati on has been adequately trained in the proper techniques and has
had at | east 3 recent years of experience in splicing and term nating the
same or simlar types of cables approved for installation. Any person
recomended by the Contractor may be required to performa dumy or
practice splice and term nation, in the presence of the Contracting

O ficer, before being approved as a qualified installer of nediumvoltage
cables. If that additional requirenent is inposed, the Contractor shal
provi de short sections of the approved types of cables with the approved
type of splice and termination kits, and detail ed manufacturer's
instruction for the proper splicing and term nation of the approved cable
types. The certification shall be prepared in confornmance w th paragraph
CERTI FI CATES OF COVPLI ANCE in the SPECI AL CONTRACT REQUI REMENTS, and shal
be acconpani ed by satisfactory proof of the training and experience of
persons recomended by the Contractor as cable installers. The SF sub 6
gas pressurized cable and conduit systeminstaller nust be trained and
certified in installation of this type of system and nmust be approved by

t he manufacturer of the system

Mat eri al s and Equi prent; FI QO

VWhen equi pnent or materials are specified to conformto the standards or
publications and requirements of AASHTO, ANSI, ASTM AEIC, FM |EEE, |ES
NEMA, NFPA, or UL, or to an FAA, FS, or Ms, proof that the itens furnished
under this section of the specifications conformto the specified

requi renents shall be included. The label or listing in UL Elecconst Dir
or in FM P7825a, FM P7825b or the manufacturer's certification or published
catal og specification data statenment that the itens conply with applicable
speci fications, standards, or publications and with the manufacturer's
standards will be acceptable evidence of such conpliance. Certificates
shal | be prepared by the manufacturer when the manufacturer's published
data or drawi ngs do not indicate conformance with other requirenments of

t hese specifications.

SD-19 Qperation and Mi ntenance Manual s
Equi prent; FI QO

Si x copies of operation and six copies of maintenance manuals for the

equi prent furni shed. One conplete set shall be furnished prior to
performance testing and the remai nder shall be furni shed upon acceptance.
Qperating manual s shall detail the step-by-step procedures required for
system startup, operation, and shutdown. Operating manuals shall include

t he manufacturer's nane, nodel nunber, parts list, and brief description of
all equi pnent and their basic operating features. Mintenance manual s
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shall |ist routine maintenance procedures, possible breakdowns and repairs,
and troubl eshooting gui des. Maintenance manual s shall include conduit and
equi prent | ayout and sinplified wiring and control diagranms of the system

as install ed.

PART 2 PRODUCTS

2.

1 MATERI ALS

Equi prent and materials shall be new unless indicated or specified
otherwi se. Materials and equi prment shall be |abelled when approved by
Underwriters Laboratories (UL) or Factory Mutual (FM System Askarel and
i nsul ating |iquids containing polychlorinated bi phenyls (PCB's) will not be
allowed in any equi pnent. Equi prent installed bel ow grade in vaults,
manhol es, and handhol es shall be the subnersible type.

.11 El ectrical Tape

El ectrical tape shall be UL 510 plastic insulating tape.

1.2 Nanepl at es

Each maj or conponent of equi prent shall have as a mninumthe

manuf acturer's nanme, address, and catal og or style nunber on a nanepl ate
securely attached to the itemof equipnment. Lam nated plastic nanmepl ates
shal | be provided for equipnent, controls, and devices to identify
function, and where applicable, position. Naneplates shall be 1/8 inch
thick | am nated cel |l ul ose paper base phenolic resin plastic conformng to
ASTM D 709 sheet type, grade ES-3, white with black center core. Surface
shall be a matte finish with square corners. Lettering shall be engraved
into the black core. Size of nameplates shall be 1 by 2-1/2 inches
mnimmwth mnimm 1/4 inch high normal block lettering. Nameplates
provi ded as indicated. Naneplates shall be fastened to the device with a
m ni mum of two sheet netal screws or two rivets.

.1.3 Conduit, Conduit Fittings, and Boxes

.1.3.1 Rigid Steel or Internediate Metal Conduit (IMJ) and Fittings

The nmetal conduit and fittings shall be UL 6 and UL 1242, respectively,
coated with a polyvinylchloride (PVC) sheath bonded to the gal vani zed
exterior surface, nomnal 40 mls thick, conformng to NEMA RN 1.

.1.3.2 Fl exi bl e Metal Conduit

Fl exi bl e metal conduit shall be UL 1, zinc-coated steel. UL 360
liquid-tight flexible metal conduit shall be used in wet |ocations.

.1.3.3 Qutl et Boxes for Use with Steel Conduit, Rigid or Flexible

These outl et boxes shall be UL 514A, cast netal w th gasket closures.

.1.3. 4 Pl astic Duct for Concrete Encased Buri al

These ducts shall be PVC conforming to NEMA TC 6, Type EB.

.1.3.5 Frangi bl e Coupl i ngs and Adapters

These frangi bl e couplings shall be in accordance with FAA C- 6046. Upper
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section of frangi ble coupling shall be provided with one of the foll ow ng:
a. Unthreaded for slip-fitter connections.

b. 2-13/32 inch 16N 1A nodified thread for nut and conpression ring
to secure 2 inch EMIr

C. 2 inch 11-1/2-N.P. T. (tapered) with 7/32 inch nom nal wall
t hi ckness to accept rigid conduit coupling.

d. Frangi ble Couplings for specialized applications as approved.

e. FElectrical Metallic Tubing UL 797, where indicated for use with
frangi bl e couplings and adapters.

2.1.3.6 Low | npact - Resi st ant Towers

Fi bergl ass reinforced | owinpact resistant (LIR) towers shall conformto
FAA E-2702. Anchor bolts, |owering devices and fixture nmounting
accessories shall be provided as required by tower nmanufacturer

2.1. 4 Wre and Cable
Conductors shall be copper
2.1.4.1 Conduct or Si zes

Conduct or size shall conformto Anerican Wre Gage (AW5. Conductor sizes
| arger than No. 8 AWG shall be stranded. No. 8 AW and snaller may be
solid or stranded unl ess otherw se indicated.

2.1.4.2 Low Vol tage Wre and Cabl e

UL 854, Type USE, 600 volts shall be used for underground | ow voltage power
cabl es.

2.1.4.3 Wre and Cable for Heliport Lighting Systens

a. Airfield and heliport lighting cable shall be FAA AC 150/5345-7,
Type L-824 for crosslinked pol yet hyl ene Type C 600-volt cable.
Series airfield and heliport lighting cable shall be unshi el ded.

b. Counterpoise Wre. No. 4 AWG bare stranded copper, anneal ed or
soft drawn.

2.1.4.4 Cabl e Tags

Cabl e tags for each cable or wire shall be installed at duct entrances
entering or |eaving manhol es, handhol es, and at each term nal within the
lighting vault. Cable tags shall be stainless steel, bronze, |lead strap
or copper strip, approximately 1/16 inch thick or hard plastic 1/8 inch
thick suitable for imersion in salt water and inpervious to petrol eum
products and shall be of sufficient length for inprinting the | egend on one
line using raised letters. Cable tags shall be permanently marked or
stanped with letters not less than 1/4 inch in height as indicated.
Two-col or lam nated plastic is acceptable. Plastic tags shall be dark
colored with markings of light color to provide contrast so that
identification can be easily read. Fastening material shall be of a type
that will not deteriorate when exposed to water with a high saline content
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and to petrol eum products.

.1.5 G ound Rods

G ound rods shall be sectional copper-clad steel with dianeter adequate to
permt driving to full length of the rod, but not Iess than 3/4 inch in
di anmeter and not nore than 10 feet |ong, unless indicated otherw se.

.1.6 Cabl e Connectors and Splices

Cabl e connectors in accordance with FAA AC 150/ 5345-26, |Item L-823 shall be
used for connections and splices appropriate for the type of cable. O her

types of cable connectors and splices shall be of copper alloys for copper

conductors. For FAA Type L-824 lighting cable, connectors shall be FAA AC
150/ 5345- 26, Type L-823.

1.7 Li ght Bases

Li ght bases shall be FAA AC 150/ 5345-42 Type L-867. Steel bases, dass 1,
Size A shall be provided as required to accommpdate the fixture or device
installed thereon if dianeter is not shown.

.1.7.1 Accessori es

Base pl ates, cover plates, and adapter plates shall be provided to
acconmodat e various sizes of fixtures. Bolts shall be stainless steel.

.1.8 Seal ant for Fixtures and Wres in Drilled Holes or Saw Kerfs

The seal ant shall be in accordance with FAA AC 150/5370- 10, Type P-606. Use
FAA AC 150/ 5370-10, Type P-606 sealant for use in asphaltic concrete (AQC
or Portland cenent concrete (PCC) pavenent conpatible with AC pavenent and
havi ng a m ni nrum el ongati on of 50 percent. Fornul ations of Type P-606

whi ch are conpatible with PCC pavenent only are prohibited.

.2 FACTORY CQOATI NGS5

Equi prent and conponent itens, including but not limted to ferrous netal

| um naries not hot-di p gal vani zed or porcel ain enanmel finish shall be
provided with corrosion-resistant finishes which shall w thstand 200 hours
of exposure to the salt spray test specified in ASTM B 117 wi thout | oss of
pai nt or rel ease of adhesion of the paint prinmer coat to the nmetal surface
in excess of 1/16 inch fromthe test mark. The scribed test mark and test
eval uation shall be in accordance with ASTM D 1654 with a rating of not
less than 7 in accordance with TABLE 1, (Procedure A). Cut edges or

ot herwi se danaged surfaces of hot-di p gal vani zed sheet steel or mll

gal vani zed sheet steel shall be coated with zinc rich paint conformng to
SSPC Pai nt 20 in accordance with ASTM A 780.

PART 3 EXECUTI ON

3.

1 GENERAL | NSTALLATI ON REQUI REMENTS

Circuits installed underground shall conformto the requirenents of Section
16375, ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND, except as required
herein. Steel conduits installed underground shall be installed and
protected fromcorrosion in conformance with the requirenments of Section
16415 ELECTRI CAL WORK, | NTERI OR. Except as covered herein, excavation,
trenching, and backfilling shall conformto the requirenents of Section
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02222 EXCAVATI ON, TRENCHI NG AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS.
Concrete work shall conformto the requirenments of Section 03300
CAST- | N PLACE STRUCTURAL CONCRETE

.2 CABLES, CGENERAL REQUI REMENTS

The type of installation, size and nunber of cables shall be as indicated.
Conductors larger than No. 8 AWs shall be stranded. Loads shall be divided
as evenly as practicable on the various phases of the system

Manuf acturer's witten recommendati ons shall be furnished for each type of
splice, and for fireproofing application nmethods, and shall be approved
before any work is done. Conpounds and tapes shall be electrical grade
suitable for the cable insulation provided and shall use design materials
and techni ques recomended by the manufacturer. Maximumlength of cable
pul | and cable pulling tensions shall not exceed the cable manufacturer's
reconmendati ons.

2.1 Duct Line Installation

Cabl es shall be installed in duct lines. Cable splices in |owvoltage
cabl es shall be made in manhol es and handhol es only, except as otherw se
noted. Neutral and ground conductors shall be installed in the sanme duct
with their associated phase conductors. Electrical netallic tubing shal
not be installed underground or enclosed in concrete.

.3 LOMVOLTAGE CABLES

Cabl e shall be rated 600 volts. Qher parts of cable systens such as
splices and term nations shall be rated at not |less than 600 volts. Splices
inwires No. 10 AWG and smal l er shall be made with an insul ated,

sol derl ess, pressure type connector, conformng to the applicable

requi renents of UL 486A. Splices in wires No. 8 AWG single conductor cable
shal | be made wi th noninsul ated, solderless, pressure type connector
conforming to the applicable requirements of UL 486A and UL 486B. They
shall then be covered with an insulation and jacket material equivalent to
t he conductor insulation and jacket. Splices below grade or in wet

| ocations shall be sealed type conformng to ANSI C119.1 or shall be

wat er proofed by a sealant-filled, thick wall, heat shrinkable,

t hernmosetting tubing or by pouring a thernosetting resin into a nold that
surrounds the joined conductors.

.4 DUCT LINES
Duct lines shall be concrete-encased, thin-wall type.
4.1 Requi renent s

Nunbers and sizes of ducts shall be as indicated. Duct lines shall be laid
with a mninmum slope of 4 inches per 100 feet. Depending on the contour
of the finished grade, the high point nmay be at a termnal, a manhole, a
handhol d, or between manhol es or handhol es. Manufactured 90 degree duct
bends may be used only for pole or equipnment risers, unless specifically

i ndi cated as acceptable. The m ni mum manuf actured bend radi us shall be 18
i nches for ducts of less than 3 inches dianeter, and 36 inches for ducts
3 inches or greater in diameter. Oherw se, |ong sweep bends having a

m ni mum radi us of 25 feet shall be used for a change of direction of nore
than 5 degrees, either horizontally or vertically. Both curved and
straight sections may be used to formlong sweep bends as required, but the
maxi mum curve shall be 30 degrees and manufactured bends shall be used.
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Ducts shall be provided with end bells when duct lines termnate in
manhol es or handholes. Duct |ine markers shall be provided as indicated at
the ends of |ong duct |ine stubouts or for other ducts whose |ocations are
i ndet erm nat e because of duct curvature or term nations at conpletely

bel owgrade structures. In lieu of markers, a 5 m |l brightly col ored
plastic tape not less than 3 inches in width and suitably inscribed at not
nmore than 10 feet on centers with a continuous netallic backing and a
corrosion-resistant 1 m|l| nmetallic foil core to permt easy |location of
the duct line, shall be placed approximately 12 inches bel ow fini shed
grade |l evels of such lines.

.4.2 Tr eat nent

Ducts shall be kept clean of concrete, dirt, or foreign substances during
construction. Field cuts requiring tapers shall be made with proper tools
and match factory tapers. After a duct line is conpleted, a standard

flexi ble mandrel shall be used for cleaning followed by a brush with stiff
bristles. Mandrels shall be at least 12 inches |long and shall have
dianmeters 1/4 inch less than the inside dianmeter of the duct being

cl eaned. Pneumatic rodding may be used to drawin lead wires. A coupling
recommended by the duct manufacturer shall be used when an existing duct is
connected to a duct of different material or shape. Ducts shall be stored
to avoid warping and deterioration with ends sufficiently plugged to
prevent entry of water or solid substances. Ducts shall be thoroughly

cl eaned before being laid. Plastic ducts shall be stored on a flat surface
and protected fromthe direct rays of the sun

.4.3 Concr et e Encasenent

Each single duct shall be conpletely encased in concrete with a m ni mum of
3 inches of concrete around each duct, except that only 2 inchesof
concrete are required between adjacent electric power or adjacent

conmuni cati on ducts, and 4 inches of concrete shall be provi ded between
adj acent electric power and conmuni cation ducts. Duct |ine encasenents
shall be nonolithic construction. Were a connection is nade to a
previously poured encasenment, the new encasenent shall be well bonded or
dowel ed to the existing encasenent. At any point, except railroad
crossings, tops of concrete encasenents shall be not |less than 18 inches
bel ow fini shed grade or paving. At railroad crossings, duct lines shall be
encased with concrete, reinforced as indicated. Tops of concrete
encasenments shall be not less than 5 feet below tops of rails, unless
otherw se indicated. Separators or spacing bl ocks shall be nmade of steel
concrete, plastic, or a conmbination of these materials placed not further
apart than 4 feet on centers. Ducts shall be securely anchored to prevent
nmovenent during the placenment of concrete and joints shall be staggered at
| east 6 inches vertically.

.4.4 Installati on of Couplings

Joints in each type of duct shall be made up in accordance with the

manuf acturer's recommendations for the particular type of duct and coupling
sel ected and as approved. In the absence of specific reconmendations,
various types of duct joint couplings shall be nmade watertight as specified.
.5  HANDHOLES

The handhol es shall be as specified in Section 16375ELECTRI CAL DI STRI BUTI ON
SYSTEM UNDERGROUND.
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3.6 CABLE MARKERS

Cabl e markers or tags shall be provided for each cable at duct entrances
entering or |eaving handhol es and at each termnation within the Iighting
vault. Cables in each handhol e shall have not |ess than two tags per
cabl e, one near each duct entrance hole. |Inmediately after cable
installation, tags shall be permanently attached to cables and wires so
that they cannot be accidentally detached.

3.7 FRANG BLE REQUI REMENTS

Frangi bl e supports, couplings, and adapters shall be installed as indicated
or specified.

3.8 ELEVATED Al RFI ELD AND HELI PORT LI GHTS

El evated lights shall be frangi bly nounted, not to exceed 14 inches in
hei ght. Equi prent exceeding 14 inches in height shall be frangibly
nount ed as i ndi cated.

3.9 SPLI CES FOR HELI PORT LI GHTI NG CABLE
3.9.1 Connectors

Kit type connectors shall be used to splice 5 kV single-conductor series
lighting cables. During installation and prior to covering with earth,
mati ng surfaces of connectors shall be covered until connected and cl ean
when plugged together. At joint where connectors cone together, heat
shrinkabl e tubing shall be installed with waterproof sealant with two
hal f -1 apped | ayers of tape over the entire joint. Joint shall prevent
entrapnment of air which mght subsequently | oosen the joint.

3.10 GROUNDI NG SYSTEMS
3.10.1 Count er poi se Installation

Counterpoise wire shall be laid for entire length of circuits supplying
airfield lighting. Wre shall be in one piece, except where distance
exceeds the length usually supplied. Counterpoise shall be installed on
top of the envel ope of concrete-encased duct and approximately 6 inches
above direct burial cables and duct lines. Were trenches or duct |ines
i ntersect, counterpoise wires shall be electrically interconnected by
exot herm ¢ wel ding or brazing. Counterpoise to earth ground shall be
connected at every 2,000 feet of cable run, at lighting vault, and at
feeder connection to light circuit by means of ground rods as specified.
Count erpoi se shall be installed in a separate duct under paved areas above
t he hi ghest duct containing electrical or comunications circuits.

3.10.2 Fi xt ure G oundi ng

Each fixture or group of adjacent fixtures shall be grounded by a groundi ng
circuit separate fromthe counterpoi se system unl ess required otherw se or
by driven ground rods if permtted. Fixtures, steel |ight bases or
groundi ng bushings on steel conduits shall be connected to an independent
ground rod by a No. 6 AWG bare stranded copper wire. Copper wire shall be
connected to ground rods by exotherm c weld or brazing.

3.11 | SOLATI ON TRANSFORMERS
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Transformer | ead connections shall conformto FAA AC 150/ 5345- 26.

Transf ormer secondary connectors shall plug directly into a mating
connector on the transforner secondary leads. During installation, mating
surfaces of connectors shall be covered until connected and cl ean when

pl ugged together. At joint where connectors conme together, heat shrinkable
tubing shall be installed with waterproof sealant or with two hal f-1apped

| ayers of tape over the entire joint. Joint shall prevent entrapnent of
air which mght subsequently | oosen the joint.

.12 FI ELD QUALI TY CONTRCL

The Contracting O ficer shall be notified five working days prior to each
test. Deficiencies found shall be corrected and tests repeated.

.12.1 Qperating Test

Each conpleted circuit installation shall be tested for operation

Equi prent shall be denpbnstrated to operate in accordance with the

requi renents of this Section. One day and one night test shall be
conducted for the Contracting Oficer

.12.2 Di stri bution Conductors, 600-Volt C ass

Test shall verify that no short circuits or accidental grounds exist using
an instrunent which applies a voltage of approximtely 500 volts providing
a direct reading in resistance.

.12.3 Count er poi se System Test and | nspection

Continuity of counterpoise systemshall be visually inspected at accessible
| ocations. Continuity of counterpoise systemto the vault grounding system
shall be tested in manhol e closest to the vault.

.12.4 Progress Testing for Series Lighting Crcuits

A megger test shall be conducted on each section of circuit or progressive
conbi nati ons of sections as they are installed. Each section or
progressive conbi nati on of sections shall be tested with a nmegohmeter
providing a voltage of approximately 1000 volts, a direct reading in

resi stance. Results shall be docunented. Faults indicated by these tests
shall be elimnated before proceeding with the circuit installation

.12.5 El ectrical Acceptance Tests

Acceptance tests shall be perfornmed for series and multiple airfield and
hel i port lighting circuits only on conplete lighting circuits. Each series
and nultiple lighting circuit shall receive a high voltage insulation test.
.12.5.1 Low Vol tage Continuity Tests

Each series circuit shall be tested for electrical continuity. Faults
indicated by this test shall be elimnated before proceeding with the

hi gh-vol t age i nsul ati on resistance test.

.12.5.2 H gh- Vol t age I nsul ati on Resi stance Tests

Each series lighting circuit shall be subjected to a high-voltage

i nsul ation resistance test by nmeasurenment of the insulation | eakage current
with a suitable high-voltage test instrument which has a steady, filtered
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direct current output voltage and limted current. Hi gh-voltage tester
shal | include an accurate voltnmeter and m croameter for reading voltage
applied to the circuit and resultant insulation | eakage current. Voltages
shal | not exceed test values specified bel ow

a. Test Procedure: Both |eads shall be disconnected fromregul ator
out put term nals and support so that air gaps of several inches
exi st between bare conductors and ground. Cable sheaths shall be
cl eaned and dried for a distance of 1 foot fromends of cables
and exposed insulation at ends of cables. Ends of both conductors
of the circuit shall be connected together and to high-voltage
termnals of test equipnment, and test voltage applied as specified
in the follow ng tabul ati on between conductors and ground for a
peri od of 5 m nutes.

Test Vol tage, dc

First Test Test on
Series on New Exi sting
Lighting Grcuits Crcuits Crcuits
H gh Intensity Series
Lighting Grcuits
(5,000 volt |eads,
500 and 200 watt
transf orners) 9000 5000
Medi um I ntensity
Series Lighting
Crcuits (5,000 volt
| eads, 30/45 watt
transf orners) 6000 3000
600-Volt Circuits 1800 600

VWhen additions are made to existing circuits, only new sections shall be
tested in accordance with "First Test on New Grcuits" in table above. To
ensure reliable operation, conplete circuit shall be tested at reduced
vol t ages i ndi cated above.

b. Leakage Current: Insulation |eakage current shall be measured and
recorded for each circuit after a 1 mnute application of the test
voltage. |If |eakage current exceeds val ues specified bel ow, the

circuit shall be sectionalized and retested and the defective
parts shall be repaired or replaced. Leakage current limts

i ncl ude al |l owances for the normal nunber of connectors and splices
for each circuit as follows:

(1) Three mcroanperes for each 1000 feet of cable.

(2) Two microanperes for each 200 watt and each 500 watt
5,000-volt series transformer.

(3) Two microanperes for each 30/45-Watt 5,000 volt series
transf or nmer.

I f nmeasured val ue of insulation | eakage current exceeds cal cul ated val ue,

the circuit shall be sectionalized and tested as specified for each
section. Defective conponents shall be repaired or replaced until repeated
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tests indicate an acceptabl e val ue of | eakage current for the entire
circuit.

.12.6 Fi nal Qperating Tests

After conpletion of installations and the above tests, circuits, control
equi prent, and lights covered by the contract shall be denpnstrated to be
i n acceptable operating condition. Each switch in the control tower
lighting panels shall be operated so that each switch position is engaged
at least twice. During this process, |lights and associ ated equi prent shal
be observed to determ ne that each switch properly controls the
corresponding circuit. Tel ephone or radi o communi cation shall be provided
bet ween the operator and the observer. Tests shall be repeated fromthe
alternate control station, fromthe renote control points, and again from
the I ocal control switches on the regulators. Each lighting circuit shal
be tested by operating the |lanps at naxi mum bri ghtness for not |ess than 30
m nutes. At the beginning and at the end of this test the correct nunber
of lights shall be observed to be burning at full brightness. One day and
one ni ght operating test shall be conducted for the Contracting Oficer

.13  FI NI SHI NG

Pai nting required for surfaces not otherw se specified and finish painting
of items only prined at the factory shall be as required in Section 09900
PAI NTI NG, GENERAL.

-- BEnd of Section --
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